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EXECUTIVE  SUMMARY 

The  Aquatic  Science  Section  of  the  Ontario  Ministry  of  Environment  and  Energy  (MOEE) 
conducts  a  programme  to  assess  long-term  changes  in  the  composition  of  shallow- water  benthic 
invertebrate  communities  in  small,  headwater  lakes  in  south-central  Ontario.  A  number  of 
studies  suggest  that  the  benthic  communities  of  the  littoral  zones  of  lakes  should  be  monitored  as 
early  warning  indicators  of  impending  changes  in  ecosystem  health.  In  this  report,  we 
summarize  the  results  of  the  1989  fall  survey.  We  also  compare  the  1989  data  with  results  from 
1988.   Our  sampling  protocol  involves  a  10-minute  kick-and-sweep  technique  to  collect  benthos 
at  each  of  5  sites  in  the  nearshore  area  of  14  lakes.   Herein,  we  provide  maps  of  the  study  lakes, 
descriptions  of  the  sampling  sites  and  an  inventory  of  the  fish  species  present  in  each  lake. 
Water  chemistry  data  based  oh  ice-free  seasonal  means  are  included.  We  also  describe  the  local 
geological  characteristics,  climate  and  predominant  vegetation  types 

The  fall  1989  survey  yielded  an  average  of  79  genera  per  lake  (range:  54  to  98)  based  on  an 
average  of  4636  animals  (range:  1237  to  8728).   Seventy-one  genera  were  found  in  only  one 
lake,  whereas  1 1  genera  were  found  m  all  14  lakes.   The  Shannon-Wiener  diversity  indices 
calculated  at  the  genus  level  of  taxonomic  resolution  ranged  from  1.08  to  1.432,  with  a  mean  of 
1.297. 

Multivariate  patterns  in  the  benthic  community  were  summarized  with  a  correspondence  analysis 
(CA)  of  the  data  at  the  genus  level  of  taxonomic  resolution    Forty  per  cent  of  the  total  variation 
was  summarized  by  the  first  two  axes  (using  the  log  abundance  data)    The  majority  of  the  lakes 


formed  a  central  cluster  with  three  or  four  lakes  lying  on  the  periphery.  A  similar  pattern  was 
evident  from  a  CA  of  the  presence-absence  data  suggesting  that  differences  in  species 
composition  predominated,  rather  than  differences  in  relative  abundances. 

The  water  chemistry  data  yielded  the  following  ranges:  alkalinity  -1.8  ueq-L"'  to  98  9  ueq-L'';  pH 
5.37  to  6.33;  total  phosphorus  3.5  to  10.5  ug-L'';  conductivity  19.3  to  38.2  uS-cm"';  and 
aluminum  5  to  177  ug-L''.  Since  the  observed  pH  of  some  lakes  was  below  6.0,  we  anticipate 
that  the  littoral  benthic  communities  of  some  of  these  lakes  have  probably  been  impacted  by  acid 
deposition. 

A  comparison  of  the  fall  1988  and  the  fall  1989  data  revealed  that  the  rank  order  of  the  number 
of  genera,  total  abundance  and  the  Shannon-Wiener  diversity  index  changed  between  years. 
Similarly,  the  multivariate  patterns  based  on  CAs  of  the  abundance  and  presence-absence  data 
also  changed    The  cause  of  these  changes  is  not  apparent,  however,  some  of  the  variation  may  be 
due  to  unmeasured  variability  in  the  field  (e.g.,  returning  to  the  same  site  in  successive  years),  as 
well  as  sample  processmg  in  the  laboratory  (i.e.,  sample  sorting).  The  analysis  of  additional 
years  of  data  will  help  to  quantify  the  magnitude  of  normal  year-to-year  variation.  A  short-term 
QA/QC  study  has  also  been  initiated  to  quantify  this  type  of  variability  in  the  programme. 

The  univariate  and  multivariate  biological  metrics  were  correlated  with  the  1 8  water  chemistry 
and  4  lake  morphology  variables.  Of  the  water  chemistry  variables,  pH-related  and  nutrient- 
related  variables  were  significantly  correlated  with  various  biological  metrics.  By  contrast,  lake 
morphology  was  only  weakly  correlated  with  the  biological  variables.  A  comparison  between 


the  same  set  of  correlations  for  the  1988  and  1989  data  revealed  very  little  consistency    Whether 
or  not  these  differences  are  due  to  changes  in  the  benthic  communities  will  be  established 
through  similar  comparisons  over  subseqent  years    Despite  this  uncertainty  several  biological 
metrics  show  promise  for  monitoring  changes  in  littoral  macroinvertebrate  communities. 
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INTRODUCTION 

In  1988,  the  Ontario  Ministry  of  the  Environment  (now  called  the  Ontario  Ministry  of 
Environment  and  Energy,  MOEE)  initiated  a  biomonitoring  programme  to  assess  long-term 
trends  in  the  composition  of  benthic  invertebrate  communities  in  small,  softwater  Precambrian 
Shield  lakes.  This  study  represents  the  central-Ontario  component  of  the  federal-provincial  Long 
Range  Transport  of  Airborne  Pollutants  (LRTAP)  programme  that  includes  an  assessment  of 
anticipated  regional  changes  in  the  health  of  inland  aquatic  ecosystems  associated  with 
reductions  in  sulphur  emissions  (Shaw  et  al   1992).  A  standard  set  of  survey  protocols  is 
currently  used  by  members  of  the  LRTAP  programme  to  permit  comparisons  among  data  sets 
collected  from  6  areas  in  eastern  Canada  (Appendix  1 )    Our  goals  are:  ( 1 )  to  estimate  common 
species  distributions;  (2)  to  compare  relative  abundances  among  lakes  and  among  regions,  and 
(3),  to  detect  year-to-year  changes  in  benthic  invertebrate  abundances  associated  with  anticipated 
improvements  in  water  quality  due  to  emission  controls. 

This  report  describes  the  fall  1989  synoptic  survey  of  the  littoral  benthic  macroinvertebrates  in 
14  lakes.  Herein,  we  also  describe  the  physical,  chemical,  and  geological  attributes,  as  well  as 
the  fish  communities  of  the  14  lakes    In  addition,  the  1989  data  are  compared  with  results  from 
the  fall  1988  survey. 


STUDY  LOCATION 

All  14  study  lakes  are  located  in  south-central  Ontario  in  the  county  of  Haliburton  or  in  the 
Districts  of  Nipissing,  Muskoka  or  Parry  Sound.  The  nearest  major  urban  centres  are 
Peterborough  (120  km)  and  Toronto  (200  km)  to  the  south  and  North  Bay  (130  km)  and  Sudbury 
(200  km)  to  the  north  (Figure  1).  The  lakes  are  scattered  over  an  area  that  spans  78°35'  to  79°52' 
in  longitude  and  45°05'  to  45°42'  in  latitude  (Table  1). 

Climate  and  Vegetation 

The  range  in  average  annual  precipitation  is  90-1 10  cm  in  the  Dorset  area  (30-year  record).  A 
total  of  240-300  cm  of  snow  falls  each  year,  generally  between  December  1  and  April  10. 
January  temperatures  average  -10°C  while  in  July,  temperatures  average  17.5°C.  Mean  annual 
temperature  is  about  5  °C.  Lakes  are  generally  ice-covered  from  the  first  week  of  December  to 
mid-April. 

The  study  area  is  situated  in  the  Great  Lakes  -  St.  Lawrence  forest,  a  region  characterized  by 
eastern  white  pine  {Pirms  strobus),  red  pine  {Pinus  resinosa),  eastern  hemlock  (Tsuga 
canadensis)  and  yellow  birch  (Betula  alleghaniensis).  Other  common  species  include  beech 
(Fagus  grandifolia),  white  oak  {Ouercus  alba),  sugar  maple  {Acer  saccharum),  basswood  (Tilia 
americcma),  eastern  white  cedar  {Thuja  occidentalis),  red  maple  {Acer  rubrum),  red  oak 
{Ouercus  rubra),  white  birch  {Betula  papyri/era)  and  trembling  aspen  {Populus  tremuloides). 


Generally,  forest  stands  on  the  north-facing  slopes  are  coniferous,  whereas  south-facing  slopes 
are  characterized  by  deciduous  trees.  Coniferous  trees  are  also  common  along  the  shore  of  each 
lake. 

Geology 

The  study  lakes  are  situated  on  the  Canadian  Shield,  an  expanse  of  Precambrian  bedrock.  The 
last  period  of  mountain  building  of  the  Precambrian  period  was  the  Grenville  orogeny  which 
formed  the  Grenville  province,  a  roughly  rectangular  strip  of  land  400  km  wide  and  2000  km 
long  stretching  from  Georgian  Bay  to  Labrador.  The  bedrock  of  the  Grenville  province  is 
granitic  in  composition,  usually  including  granitic  gneisses  and  migmatites  with  marble, 
quartzite,  amphibolite  and  various  igneous  intrusives  (pegmatites,  diorites  and  metabasics)  of 
less  importance  (Jeffries  and  Snyder  1983).   During  the  Pleistocene  period,  four  glacial  advances, 
including  the  most  recent  or  Wisconsin  glaciation,  have  rounded  and  polished  the  rock  outcrops 
of  the  Grenville  province.   These  glacial  advances  lowered  the  relief,  scoured  many  river  and 
lake  basins  and  redeposited  glacial  debris,  including  moraines,  eskers,  outwash  sands,  gravel  and 
lake  sediments    Minor  till  plains  (i.e  ,  continuous  moraine  deposits  >1  m  thick)  and  thin  till 
deposits  (i.e.,  <1  m  thick)  interrupted  by  rock  ridges  are  the  dominant  surficial  deposits.   Several 
of  the  study  lakes  were  submerged  beneath  glacial  Lake  Algonquin  (about  10,000  years  ago)  and 
received  sediment-laden  glacial  meltwater  (Girard  et  al.  1985,  Girard  and  Reid  1990,  Reid  and 
Snyder  1986,  Appendix  2). 


METHODS 

Lake  and  Site  Selection 

Twelve  lakes  were  originally  selected  from  the  MOEE  lake  chemistry  database  to  span  a  range  of 
alkalinity  from  <0  //eq-L"'  to  approximately  100  pdeq-L''.  In  1989  two  sensitive,  low  alkalinity 
lakes  were  added:  Heney  and  Pearceley  lakes  (Appendix  3).  All  14  lakes  lie  within  the  area 
bounded  by  Parry  Sound,  Gravenhurst  and  Algonquin  Provincial  Park  (Figure  1).   Seven  study 
lakes  are  located  in  the  historic  Lake  Algonquin  basin,  formed  after  the  Wisconsin  glaciation 
(i.e.,  Blue  Chalk,  Crosson,  Hamer,  Harp,  Heney,  Skidway  and  Young  lakes).   The  other  7  lie  in 
the  Algonquin/Haliburton  Highlands  (>340  m  above  sea  level;  i.e..  Clear,  Cradle,  Delano, 
Pearceley,  Pincher,  Plastic,  Westward  lakes).   All  of  the  lakes  are  small  headwater  lakes  (18  ha  to 
106  ha;  see  Appendix  2)  that  are  located  in  an  area  of  south-central  Ontario  where  sulphate 
deposition  is  high  (0.75  -  1.25  g-m"--yr';  Neary  and  Dillon  H 


In  an  initial  survey,  the  field  crew  circumnavigated  each  lake  and  recorded  the  relative 
frequencies  of  various  substrate  types  between  the  shore  and  a  depth  of  approximately  1  m.  Five 
sites  were  then  selected  to  include  the  predominant  substrates;  typically  bedrock  (BDR)  and 
boulders  (BOU),  cobble  (COB),  pebble  (PEB),  silt  (SLT)  and/or  coarse  sand  (CSD)  with 
macrophytes,  plus  highly  organic  detritus  and  woody  debris  (LOS).  The  sites  were  chosen  and 
sampled  in  the  spring  of  1988  (Reid  et  al.  1994a).  They  were  re-sampled  in  the  fall  of  1988 
(Reid  et  al.  1994b)  and  again,  in  the  fall  of  1989.  As  noted  above,  Pearceley  and  Heney  lakes 


were  only  sampled  in  the  fall  of  1989. 

Sampling  Procedures 

Benthos  Collections  -  Field  Methods 

Our  sampling  protocols  follow  the  LRTAP  approach  (Reid  et  al.  1994a;  and  see  Appendix  I). 
Benthic  invertebrates  were  collected  for  1 0  minutes  at  each  site  along  a  varying  number  of 
transects  (0- 1  m  depth)  running  perpendicular  to  shore.  The  transects  were  roughly  5  m  apart. 
On  each  transect  the  collector  waded  out  to  a  depth  of  1  m  with  a  standard  D-frame,  250  ^im 
mesh  net.  The  substrate  was  gently  kicked  to  disturb  and  dislodge  the  surface  sediment  and 
associated  detritus.  The  disturbed  material  was  swept  up  with  the  net  and  transferred  to  a  plastic 
bucket  as  the  collector  waded  slowly  towards  the  shore    This  approach  was  repeated  along  a 
number  of  transects  until  a  total  of  10  minutes  had  passed.  With  this  sampling  protocol,  benthic 
invertebrate  abundance  is  estimated  as  the  number  of  animals  per  unit  of  time  (i.e  ,  10  minutes  of 
effort)  rather  than  per  unit  of  area  (eg,  per  m').   The  plastic  buckets  for  each  site  were  labelled 
and  then  returned  to  the  laboratory  where  they  were  refrigerated. 

Benthos  Collections  -  Laboratory  Processing 

The  samples  were  sieved  through  6250  and  1000  /im  mesh  to  separate  the  coarse  detritus  and 
large  invertebrates  from  the  finer  material.   The  >]000  jum  fraction  and  any  invertebrates 
retained  by  the  6250  lum  mesh  were  separately  preserved  in  70%  ethanol.  After  several  weeks 
the  sieved  fraction  (i.e.,  >1000  //m  fraction)  was  stained  to  assist  in  removing  the  remaining 
macroinvertebrates  from  the  debris  (i.e.,  using  a  mixture  of  10  g  of  Eosin  B  and  10  g  Biebrich 


Scarlet  in  one  litre  of  water  at  the  rate  of  20  mL  of  the  resultant  dye  solution  per  1  litre  of 
sample).  The  samples  were  stained  for  two  days,  washed,  and  then  sorted  without  sub-sampling 
to  remove  the  remaining  animals.   The  resultant  samples  of  benthic  invertebrates  were  identified 
to  the  lowest  practical  taxonomic  level.  In  most  instances,  the  taxonomic  resolution  was  to  the 
species  level.  Bohdan  Bilyj  (of  Biotax,  Rexdale,  ON)  identified  all  of  the  invertebrates 
(Appendix  8).  No  lab  changes  were  implemented  in  the  fall  of  1989  relative  to  the  1988 
procedures. 

Data  Analysis 

A  series  of  univariate  and  multivariate  metrics  were  calculated  to  summarize  the  benthic  data 
from  each  lake.   The  univariate  metrics  included  the  number  of  taxa,  the  number  of  individuals 
and  the  Shannon-Wiener  diversity  index  (H')  which  examines  how  evenly  the  individuals  are 
distributed  among  the  taxa    When  tabulating  the  data  we  also  identified  rare  species  unique  to 
single  lakes  as  well  as  ubiquitous  taxa  found  in  all  of  the  lakes. 

The  Shannon-Wiener  index  (H')  was  calculated  using  data  at  the  generic  level  of  taxonomic 
resolution  (i.e.,  species  were  grouped  to  the  genus  level).  The  H'  index  was  computed  using  the 
following  formula: 

H'  =  -I(ni/N)log(ni/N) 

where  nj  is  the  number  of  individuals  in  genus  i  and  N  is  the  total  number  of  individuals.  A  high 


diversity  index  means  that  relatively  similar  numbers  of  individuals  belonged  to  each  genus.  A 
low  value  implies  that  a  large  number  (or  proportion)  of  individuals  were  collected  from  only  a 
few  genera.  Low  diversity  is  generally  assumed  to  indicate  a  stressed  community  that  is 
dominated  by  relatively  few  taxa,  whereas  a  high  diversity  is  characteristic  of  a  "healthy" 
community.  Here  we  used  base  ten  logarithms  to  calculate  diversity.  Values  can  be  multiplied 
by  3.322  or  2.303  to  convert  to  base  2  or  natural  logarithms,  respectively  (Zar  1984,  p.  33). 

Because  the  H'  diversity  index  has  no  standard  upper  bound  we  also  used  Evenness  (J')  which  is 
a  standardized  diversity  index  that  ranges  from  0  to  1 .  Evenness  was  calculated  using  the 
following  formula; 

J'  =  H7log(S) 

where  S  is  the  total  number  of  genera  in  the  sample.   A  value  of  1 .0  implies  that  each  genus  has 
an  equal  number  of  individuals,  whereas  values  approaching  0  0  indicate  that  most  of  the 
individuals  were  from  only  a  few  genera. 

Two  pairs  of  multivariate  metrics  were  also  calculated.  Separate  lakes-by-taxa  matrices  of 
relative  abundances  (i.e.,  log[X+l])  and  presence-absence  were  ordinated  with  correspondence 
analysis  (CA)  to  summarize  the  dominant  multivariate  patterns  in  the  composition  of  the  benthic 
community.  Lakes  with  similar  sets  of  taxa,  or  similar  composition  should  cluster  together  along 
the  first  or  second  CA  axes.  Plots  of  the  lakes  on  the  first  two  CA  axes  were  examined  to 


determine  whether  clusters  of  lakes  were  apparent.  The  ordinations  of  the  1989  data  were  also 
compared  to  those  for  the  1988  fall  survey  to  determine  whether  the  results  were  consistent  over 
the  years. 

The  total  number  of  individuals  (i.e.,  the  total  count)  of  each  major  taxonomic  group  was  also 
examined  to  quantify  the  magnitude  of  spatial  and  temporal  variability    Spatial  variation  was 
defmed  as  the  difference  in  the  counts  from  each  of  the  5  sites  within  a  lake  (i.e.,  presumably 
within-lake  habitat  variation).  By  contrast,  temporal  variation  was  defmed  as  the  difference 
between  the  1988  and  1989  counts.  For  each  major  taxonomic  group  in  each  lake,  we  calculated 
a  two-way  analysis  of  variance  (ANOVA,  SAS  Institute  Inc.  1988)  to  estimate  the  sum  of 
squares  (i.e.,  a  measure  in  ANOVA  that  is  analogous  to  the  variance)  attributable  to  these  spatial 
and  temporal  factors.   The  sum  of  squares  associated  with  each  of  these  factors  was  expressed  as 
a  percentage  of  the  total  variance  in  the  counts  of  a  given  taxon  in  a  particular  lake.  This 
standardized  measure  was  used  to  estimate  the  relative  importance  of  habitat  and  year-to-year 
influences  on  the  collections  from  each  lake.  This  approach  is  similar  to  the  calculation  of 
variance  components  (e.g.,  see  Reid  et  al.  1995),  although  it  fails  to  correctly  adjust  the  sums  of 
squares  for  different  levels  withm  each  factor  (i.e.,  5  sites  versus  2  times).  Because  these  levels 
do  not  change  throughout  this  study  any  biases  are  incorporated  equally  throughout  the  analysis. 
We  used  this  ANOVA  approximation  instead  of  variance  components  because  the  ANOVA 
avoids  the  problems  of  negative  values  in  variance-components  estimates  that  arise  when  the 
variance  for  a  given  factor  approaches  zero. 


Initially  separate  ANOVAs  were  calculated  using  both  raw  and  log  (X+1)  transformed  data. 
Both  sets  of  results  were  compared  to  verify  that  the  assumptions  of  the  ANOVA  were  not 
violated.  If  these  results  were  similar  then  we  assumed  that  the  ANOVA  assumptions  were  met; 
however,  if  the  results  differed  markedly,  we  assumed  that  the  assumptions  were  violated  and 
that  the  results  based  on  the  log-transformed  data  were  more  robust.  Although  the  two  analyses 
generally  produced  similar  results,  several  cases  suggested  that  the  log-transformed  results  were 
more  reliable.  As  a  result,  we  provide  the  sums  of  squares  from  the  ANOVAs  using  only  the 
log-transformed  data  (see  Appendix  7). 

The  spatial  and  temporal  sums  of  squares  were  plotted  separately  for  each  major  taxonomic 
group  to  compare  the  lakes    On  the  plots  for  each  taxon  we  added  all  Ime  as  a  reference  to 
indicate  where  all  of  the  variation  explained  by  the  ANOVA  model  is  attributed  to  spatial 
variation.   Lakes  lying  near  the  1 : 1  Jine  for  a  given  taxon  indicate  that  there  were  large 
differences  in  abundance  from  one  site  to  the  next.   This  result  indicates  that  the  abundances  of 
that  taxon  were  influenced  by  differences  in  habitat  (or  substrate)  characteristics  among  the  5 
sites  for  a  given  lake.   Taxa  with  abundances  that  exhibit  predominantly  spatial  variation  (i.e., 
large  within-lake  variability)  may  not  prove  to  be  useful  indicators  unless  site-specific  habitat 
characteristics  are  taken  into  account  (e.g.,  by  comparing  the  abundances  for  only  sandy  sites). 

We  also  added  a  1  2  line  to  highlight  the  area  in  the  plots  where  spatial  and  temporal  variation 
each  account  for  an  equal  proportion  of  the  total  variation  explained  by  the  ANOVA  model. 
Lakes  lying  near  this  1  ;2  line  indicate  that  the  abundance  of  a  particular  taxon  is  affected  by  both 


spatial  and  temporal  factors  equally.  Lakes  lying  near  the  X  axis  indicate  taxa  with  abundances 
that  differ  predominantly  between  samples  collected  in  the  fall  of  1988  and  the  fall  of  1989,  The 
abundances  of  a  taxon  exhibiting  a  large  amount  of  temporal  variation  are  not  likely  correlated 
with  a  particular  habitat  type.  As  a  result,  these  taxa  may  prove  to  be  useful  indicators  of 
anticipated  changes  in  water  quality  (for  further  examples  see  Reid  et  al.  1995). 

In  addition,  the  sums  of  squares  for  the  major  taxonomic  groups  in  each  lake  were  correlated 
with  those  for  the  other  lakes.  The  resultant  lake-by-lake,  Spearman  rank  correlation  matrices 
will  exhibit  large  positive  correlations  between  lakes  with  similar  rankings  of  the  sums  of 
squares  for  the  24  taxa. 

Lastly,  the  various  univariate  and  multivariate  metrics  were  correlated  with  lake  physical  and 
chemical  characteristics  to  determine  whether  trends  across  the  lakes  based  on  the  biological  data 
could  be  attributed  to  variation  in  lake  morphology  or  water  chemistry.  Both  Pearson  and 
Spearman  rank  correlations  were  calculated  and  compared  to  determine  whether  the  relationships 
were  linear  or  influenced  by  outliers.  Because  of  the  small  number  of  observations  (i.e.,  12  lakes 
in  1988  and  14  in  1989),  interpretation  of  the  results  focused  on  the  rank  correlations  which  tend 
to  be  more  robust  with  small  sample  sizes. 

The  correlation  analysis  was  repeated  for  the  1988  data  to  establish  whether  the  results  were 
consistent  across  the  two  years.  Correlations  that  were  significant  at  P<0.05  were  used  to 
identify  environmental  factors  that  may  contribute  to  the  observed  trends  in  the  various 
biological  metrics. 
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Water  Chemistry 

The  14  lakes  were  sampled  monthly  on  average,  during  the  7-month  ice-free  season  of  1989. 
Sampling  methods  followed  standard  MOEE  protocols  (Scheider  et  al.  1983).  While  anchored 
over  the  deepest  spot  in  the  lake,  a  total  volume  of  approximately  3  L  was  collected  with  a 
peristaltic  pump  (Masterflex  Portable  Sampling  Pump,  Model  7570)  using  1/2  inch  id.  PVC 
tubing  (Tygon  R3603).  Aliquots  of  water  proportional  to  the  volume  of  each  2-m  stratum  were 
added  to  a  carboy  such  that  a  single,  volume-weighted,  composite  sample  was  obtained  for  each 
of  the  epilimnion,  metalimnion  and  hypolimnion.  Where  no  distinct  temperature  gradients 
existed,  water  from  all  depths  was  pooled  to  give  a  single  volume-weighted  sample  for  the  whole 
lake. 

Coarse  particulates  in  the  water  wete  removed  by  filtering  the  water  through  a  80  fim  mesh 
screen  positioned  at  the  mouth  of  the  carboy.   Sub-samples  of  the  water  were  poured  into  the 
appropriate  bottles  for  subsequent  chemical  analysis.   The  chemical  parameters  include: 
alkalinity  (i.e.,  a  measure  of  the  Acid  Neutralizing  Capacity,  or  ANC;  e.g.,  total  inflection-point 
alkalinity),  aluminum  (Al),  calcium  (Ca),  chloride  (CI),  conductivity,  dissolved  organic  carbon 
(DOC),  dissolved  inorganic  carbon  (DIC),  iron  (Fe),  potassium  (K),  magnesium  (Mg),  sodium 
(Na),  nitrogen  (several  forms:  NH4,  NO3  and  TKN),  total  phosphorus  (TP),  pH  and  sulphate 
(SO4). 

Fish  Inventory  Methods 

The  Ontario  Ministry  of  Natural  Resources  (MNR)  conducted  lake  surveys  to  inventory  the  fish 
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species  in  the  study  lakes.  Various  types  of  gear  were  used  in  order  to  sample  a  range  of  habitats 
(e.g.,  see  Dodge  et  al.  1987).  This  equipment  included  experimental  gill  nets  of  various  mesh 
sizes,  4  and  5  foot  trapnets,  Windermere  traps  and  standard  minnow  traps.   Seines  were  also  used 
in  nearshore  areas  over  suitable  substrates.  All  fish  were  identified  to  species  and  the  data  were 
recorded  as  simple  presence  or  absence. 

RESULTS  AND  DISCUSSION 

Lake  and  Site  Descriptions 

The  14  lakes  are  all  small  (18-106  ha)  headwater  lakes  in  5  tertiary  watersheds  in  south-central 
Ontario  (Table  1  and  Figure  1).  These  watersheds  are: 

T  2EA lakes  in  this  watershed  flow  through  the  Distress  River  and  Upper 

Magnetewan  River  and  then  into  Georgian  Bay  and  Lake  Huron 
(i.e.,  Pearceley  Lake); 

2.  2EB lakes  flow  into  the  Moon  River  or  the  Go-Home  River  then  into 

Georgian  Bay  and  Lake  Huron  (i.e.,  Harp,  Westward,  Skidway, 
Young,  Hamer,  Heney  and  Pincher  lakes); 

3.  2EC lakes  flow  into  the  Severn  River  then  into  Georgian  Bay  and  Lake 

Huron  (i.e.,  Crosson  and  Blue  Chalk  lakes); 

4.  2HF lakes  flow  into  the  Trent  System  from  the  Gull  River  and  then  to 

Lake  Ontario  (i.e..  Clear  and  Plastic  lakes); 
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5.  2KD lakes  flow  into  the  St.  Lawrence  River  drainage  basin  via  the 

Ottawa  River  and  the  Upper  Madawaska  River  (i.e.,  Cradle  and 
Delano  lakes). 

The  shoreline  and  nearshore  substrate  survey  identified  the  predominate  substrates  in  each  lake 
(Appendix  2).  Of  the  70  sites  in  the  14  lakes,  19  sites  are  detritus  dominated;  9  are  detritus  and 
coarse  sand;  10  are  sand  and  cobble,  and  7  sites  are  dominated  by  a  detritus  and  cobble 
combination.  The  remaining  25  sites  have  unique  combinations  of  substrate  types  (see  Table  2). 

Chemistry 

The  water  chemistry  confirmed  the  softwater  nature  of  the  lakes  (i.e.,  conductivity  ranged  from 
19.7  [Pearceley]  to  35  /^S-cm''  [Harp];  Table  3)  with  a  range  of  DOC  from  low  (i.e  ,  1.5  mg-L'': 
Cradle  Lake)  to  moderately  coloured  (9  6  mg-L'':  Hamer  Lake).  The  lakes  also  ranged  from 
extremely  sensitive  to  acidification  (with  alkalinity  or  ANC  <  -2  /^eq-L"':  Pearceley)  to 
moderately  sensitive  (ANC  >  100  /ueq-L"':  Young).  The  pH  ranged  from  5.07  (Hamer)  to  6.63 
(Blue  Chalk).   Total  phosphorus  and  total  Kjeldahl  nitrogen  (i  e  ,  TKN)  ranged  from  3.5  (Clear) 
to  10.5  Mg"L''  (Hamer)  and  144  (Clear)  to  453  Mg-L'  (Hamer),  respectively.   The  nutrient  data 
(total  phosphorus  and  nitrogen)  indicate  that  13  of  the  lakes  are  oligotrophic  (i.e.,  TP  <  10  /Ug-L''; 
Dillon  and  Rigler  1975),  whereas  only  Hamer  is  a  mesotrophic  lake  with  a  total  phosphorus 
concentration  greater  than  10  /ueq-L''.  Table  3  lists  additional  water  chemistry  data  for  the  14 
lakes. 


13 


Fish  Inventory 

The  MNR  survey  collected  27  fish  species  from  10  families  in  the  14  lakes  (Gunn  et  al.  1988, 
Table  4).  Five  of  the  study  lakes  supported  lake  trout  {Salvelinus  namaycush)  populations  (Blue 
Chalk,  Clear,  Cradle,  Delano  and  Harp);  whereas  5  lakes  supported  brook  trout  {Salvelinus 
fontinalis)  populations  (Crosson,  Harp,  Pearceley,  Plastic  and  Westward).  Although  the  survey 
indicated  that  brook  trout  were  very  rare  in  Plastic  Lake.  Four  lakes  contained  smallmouth  bass 
{Microptenis  dolomieui;  Harp,  Hamer,  Heney  and  Young)  and  one  lake  (Skidway)  had 
largemouth  bass  {hdicropterus  salmoides).  Clear  Lake  had  the  most  species  (12),  whereas 
Pincher  Lake  had  only  two  species  (common  white  sucker,  Catostomus  commersoni  and  pearl 
dace,  Semotihis  margarita).  Recent  evidence  indicates  that  the  lake-trout  fishery  in  Delano  Lake 
has  declined  dramatically  over  the  past  20  years,  although  the  reason  for  this  decline  has  not  been 
established  (Monroe  and  Hicks  1985). 

Benthos 

The  fall  1989  kick-and-sweep  survey  of  the  littoral  zone  invertebrates  in  the  14  lakes  yielded  197 
genera  (302  species)  from  30  major  taxonomic  groups  (including  the  subfamilies  of 
Chironomidae).   The  number  of  individual  organisms  ranged  from  1237  (Cradle)  to  8728 
(Pincher),  with  a  mean  of  4636  (Table  5).  The  number  of  genera  ranged  from  54  (Pearceley)  to 
98  (Harp),  with  a  mean  of  79.  A  summary  of  the  abundance  data  for  each  lake  is  presented  in 
Table  6  and  a  summary  of  the  number  of  genera  is  in  Table  7  (and  also  see  Appendix  4  -  Species 
Codes;  and  Appendix  5  -  Species  Lists  for  Each  Lake).  Appendix  6  summarizes  the  benthic  data 
by  major  taxonomic  group. 
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The  total  number  of  individuals  and  the  total  number  of  genera  from  each  lake  were  standardized 
to  Z-scores  across  the  14  lakes  (i.e.,  to  a  mean  of  0.0  and  a  SD  of  1.0)  and  plotted  on  bivariate 
axes  to  search  for  groupings  among  the  lakes  (see  Figure  2).  Crosson,  Delano,  Hamer,  Westward 
and  Young  lakes  had  more  genera  and  more  individuals  than  the  average  (i.e.,  relative  to  [0,  0] 
on  the  plot).  Harp  and  Blue  Chalk  lakes  had  a  greater  number  of  genera,  but  fewer  individuals 
than  the  average.  Clear,  Skidway,  Heney  and  Pincher  had  a  greater  number  of  individuals,  but 
fewer  genera  than  the  14-lake  average.  Lastly,  Plastic,  Cradle  and  Pearceley  had  fewer 
individuals  and  fewer  genera  than  the  average. 

The  3  dominant  taxonomic  groups  for  each  lake  were  the  Diptera,  Amphipoda  and 
Ephemeroptera  based  on  total  number  of  individuals,  although  Megaloptera  and  Odonata  were 
the  third  most  abundant  taxa  in  Pearceley  and  Skidway  lakes,  respectively  (Table  8)    Diptera, 
Trichoptera  and  Odonata  predominated  according  to  the  total  number  of  genera,  although 
Oligochaeta  ranked  third  in  Crosson  and  Westward.  The  third  ranked  taxa  in  Pearceley  and 
Young  were  tied  between  Odonata/Ephemeroptera  and  Ephemeroptera/Coleoptera,  respectively 
Seventy-one  genera  were  found  in  only  one  of  the  study  lakes  in  1989  (Table  9),  whereas  1 1 
genera  from  6  taxonomic  groups  were  collected  m  all  14  lakes  (Table  10). 

Diversity 

Information  on  taxonomic  richness  (i.e.,  the  number  of  genera  in  a  sample)  and  the  number  of 
individuals  in  each  genera  is  combined  to  produce  a  single  number  in  diversity  indices.  H'  in  this 
survey  ranged  from  1 .082  to  1.432  with  an  average  of  1 .297  (Table  1 1).  Evenness  values  (which 
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are  standardized  diversities  that  range  from  0  to  1)  ranged  from  0.554  to  0.770,  with  an  average 
of  0.687. 

Diversity  indices  were  contrasted  statistically  to  compare  the  benthic  communities  across  lakes 
(Table  11;  e.g.,  see  Zar  1984).  This  comparison  revealed  several  groups  of  lakes  with  similar 
diversities.  For  example.  Young  (1 .082),  Clear  (1 .096)  and  Pearceley  (1 .  114)  lakes  were 
grouped  together  with  the  lowest  diversities.  Blue  Chalk,  Skidway,  Hamer,  Heney,  Westward, 
Cradle,  Harp  and  Pincher  formed  a  second  group  of  lakes  with  similar  diversities  (1.291  to 
1 .360).  Plastic  Lake  had  a  diversity  (1 .386)  that  did  not  differ  significantly  from  this  latter  set  of 
lakes  if  Blue  Chalk  was  omitted    By  contrast,  Delano  (1  432)  and  Crosson  (1.420)  lakes  grouped 
together  with  the  highest  diversities. 

Patterns  in  the  Benthic  Community 

The  correspondence  analysis  of  the  log(X+l)  transformed  data  summarized  40%  of  the  overall 
variation  in  the  first  2  axes.  Distinct  groupings  of  lakes  were  apparent  in  the  resultant  plot 
(Figure  3).  The  14  lakes  formed  an  elongated  cluster  about  the  centroid  [0,  0]  for  CAl  and  CA2. 
The  CA  based  on  the  presence-absence  data  summarized  a  similar  amount  of  \ariation  in  the  first 
two  axes  (i.e.,  37%;  see  Figure  3).  The  presence-absence  CA  produced  groupings  of  lakes  that 
resembled  the  results  from  the  log(X+l)  CA  suggesting  that  trends  in  community  composition 
were  dominated  by  the  presence  or  absence  of  various  genera. 
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Comparison  of  the  Benthos  from  1988  and  1989 

The  1988  and  1989  fall  surveys  produced  similar  mean  numbers  of  genera  (i.e.,  82  in  1988  and 
79  in  1989;  Tables  5  and  12).  The  mean  number  of  individuals  was  4214  in  1988  and  4636  in 
1989  (Tables  5  and  13).  The  Z-score  comparison  of  the  12  lakes  that  were  sampled  in  both  1988 
and  1989  revealed  how  these  metrics  varied  among  lakes  and  between  years  (Figure  4).   The 
1988  plots  are  dominated  by  the  above-average  number  of  individuals  found  in  Hamer  and 
Skidway  lakes  (7923  and  8896,  respectively),  and  the  low  number  of  genera  in  Pincher  Lake 
(62).  The  plot  of  H'  versus  the  number  of  genera  is  strongly  influenced  by  the  low  diversity  in 
Hamer  and  Young  lakes  in  1988. 

In  comparison,  the  1989  Z-score  plots  of  the  number  of  genera  versus  the  number  of  individuals, 
and  the  number  of  genera  versus  H'  present  an  even  scatter  of  points  around  the  centroid  (Figure 
4)    The  plot  of  H'  versus  number  of  individuals  is  strongly  influenced  by  the  low  diversity  in 
Clear  and  Pincher  lakes  in  1989.  A  comparison  of  the  rank  order  between  years  indicates  that  5 
lakes  (i.e.,  Skidway,  Pincher,  Harp,  Delano  and  Crosson)  changed  positions  more  than  the  other 
lakes.  For  example,  Skidway  Lake  decreased  in  the  number  of  genera  from  a  rank  of  1  to  12;  in 
the  number  of  indivduals  from  1  to  5;  and  in  diversity  from  2  to  4.  Pincher  Lake  increased  in 
rank  order  in  the  number  of  individuals  from  1 1  to  1,  with  a  modest  increase  in  the  number  of 
genera  (from  a  rank  of  12  to  9)  and  a  decline  in  diversity  (from  a  rank  of  3  to  8).  Each  of  Harp, 
Delano  and  Crosson  lakes  increased  in  rank  order  of  the  number  of  genera  from  1988  to  1989 
(i.e.,  7  to  1,  6  to  3,  and  8  to  2,  respectively).  The  number  of  individuals  in  Harp  and  Crosson 
lakes  declined  in  rank  (i.e.,  from  7  to  1  and  6  to  3,  respectively),  whereas  diversity  increased  (i.e., 
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from  10  to  6,  and  7  to  2,  repectively).  By  contrast,  rank  order  of  the  number  of  individuals  in 
Delano  increased  from  12  to  8,  and  diversity  increased  from  a  rank  of  8  to  1. 

In  1988,  60  genera  (75  species)  were  found  in  only  one  lake  (Raid  et  al.  1994b),  and  this  number 
increased  to  71  genera  (87  species)  in  1989  (see  Table  9).  Of  these  genera,  19  were  found  in 
only  one  lake  in  both  1988  and  1989  (Table  14).  Four  unique  species  of  four  genera  were 
collected  from  Young  Lake  in  both  years,  3  in  Pincher,  two  in  Hamer,  and  one  in  each  of  Blue 
Chalk  and  Skidway  lakes.  The  other  1 1  unique  species  were  each  identified  in  different  lakes  in 
different  years.  These  species  belonged  to  1 1  different  genera  from  major  taxonomic  groups 
(i.e.,  Oligochaeta,  Amphipoda,  Hydracarina,  Ephemeroptera,  Odonata,  Hemiptera,  Trichoptera, 
Coleoptera,  Diptera  and  Gastropoda).   Only  Plastic  and  Crosson  lakes  yielded  no  unique  species. 
By  contrast,  13  genera  (14  species)  were  found  in  all  12  study  lakes  in  both  1988  and  1989 
(Table  15). 

The  CA  ordination  of  the  1988  log(X+l)  transformed  data  summarized  41%  of  the  variation  in 
the  first  two  axes  (Figure  5;  using  only  12  lakes)    The  ordination  of  the  1989  data  for  the  same 
12  lakes  resulted  in  43%  of  the  variation  in  the  first  two  axes  (compare  this  ordination  with  that 
for  all  14  lakes  (40%))  in  Figure  3).  When  the  ordinations  for  the  1988  and  1989  data  are 
compared,  there  is  considerable  similarity  in  the  relative  positions  for  1 1  of  the  lakes  (Figure  5). 
However,  Pincher  Lake  changes  position  in  1989  to  reflect  a  three-fold  increase  in  sample 
abundance  (2819  to  8728  indivduals.  Table  5). 


The  CA  ordination  of  the  presence-absence  data  for  1988  and  1989  (Figure  6)  closely  resembled 
the  results  of  the  CA  of  the  1988  and  1989  log(X+l)  abundance  data  (Figure  5);  with  the 
presence-absence  CA  incorporating  37%  and  40%  of  the  variation  in  the  first  two  axes  (versus 
41%  and  43%  for  the  log(X+l)  CA).  The  12  lakes  formed  an  elongated  cluster  about  the 
centroid  [0,  0]  for  CAl  and  CA2.  This  pattern  suggests  that  the  composition  of  the  benthic 
communities  are  relatively  consistent  across  lakes  and  years.  Those  lakes  which  are  repeatedly 
grouped  together  appear  to  exhibit  similar  benthic  communities. 

In  the  positive  half  of  the  ordination  along  CAl,  Blue  Chalk,  Harp  and  Young  lakes  are  clustered 
together  to  be  somewhat  separate  from  Clear  and  Westward  lakes  (Figure  6).   Crosson  seems  to 
be  an  outlier,  especially  in  the  1989  data  set.   By  contrast,  lakes  on  the  negative  end  of  CAl  are 
relatively  evenly  scattered,  suggesting  that  the  remaining  6  lakes  are  somewhat  dissimilar 
Several  lakes  tend  to  group  together  along  C.A2,  with  Skidway  and  Hamer,  and  Cradle  and 
Pincher  lying  in  opposite  quadrants    Delano  and  Plastic  lakes  lie  near  the  centroid  in  both  years. 
Just  why  the  communities  in  Cradle,  Hamer,  Skidway  and  Pincher  lakes  are  different  may  be 
revealed  in  the  correlation  analysis  comparing  these  biological  metrics  with  the  environmental 
variables  that  is  presented  below. 

Spatial  and  Temporal  Variation 

To  compare  the  nature  of  spatial  and  temporal  variation  in  abundances,  we  estimated  spatial  and 
temporal  sums  of  squares  using  a  two-way  ANOVA  to  partition  variation  in  abundance 
according  to  differences  among  sites  nested  within  lakes  versus  differences  between  years  (i.e., 
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1988  and  1989;  e.g.,  see  Reid  et  al   1995).  We  plotted  the  spatial  sum  of  squares  for  each  lake  as 
a  percentage  of  the  total  variance  versus  the  proportion  of  the  total  variance  explained  by  the 
ANOVA  model.   The  sum  of  squares  associated  with  the  ANOVA  model  is  simply  the  sum  of 
the  spatial  and  temporal  sums  of  squares.  The  total  variance  or  the  total  sum  of  squares  is  the 
sum  of  the  spatial,  temporal  and  error  sums  of  squares. 

Spatial-temporal  variation  is  plotted  for  24  of  the  major  taxonomic  groups  (Figure  7).  The 
relative  position  of  each  lake  in  each  plot  is  indicated  by  a  two-letter  lake  code  if  that  taxon  was 
found  in  that  lake  (see  Table  4  for  the  lake  codes).  For  example,  a  large  proportion  of  the 
variation  in  amphipod  abundance  was  incorporated  into  the  two-way  ANOVA  for  Skidway, 
Pincher,  Delano,  and  Harp  lakes  (i.e.,  >80%  of  the  total  variation).  Almost  all  of  the  variation  in 
amphipod  abundance  in  Plastic,  Delano  and  Blue  Chalk  lakes  was  associated  with  spatial  or  site- 
to-site  differences  in  abundance.  By  contrast,  temporal  variation  (i.e.,  differences  between  the 
1988  and  1989  collections)  approximated  the  magnitude  of  spatial  variation  in  Young,  Harp  and 
Skidway  lakes.   This  example  indicates  that  variation  in  the  abundances  of  a  particular  taxon  can 
differ  considerably  from  lake  to  lake    One  explanation  for  these  differences  arises  from  the 
observation  that  the  habitat  characteristics  of  the  5  sites  differed  more  in  some  lakes  than  in 
others  (e.g.,  see  Table  2).  The  consequences  of  these  differences  will  be  assessed  in  subsequent 
reports. 

The  spatial-temporal  plots  (Figure  7)  revealed  that  the  spatial  factor  accounted  for  most  of  the 
variation  in  the  abundances  of  most  taxa.  For  example,  spatial  variation  exceeded  temporal 
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variation  in  all  lakes  for  7  groups  including  Amphipoda,  Diptera  -  Tanypodinae,  Tipulidae, 
Tabanidae,  Lepidoptera,  Turbellaria  and  Pelecypoda.   Spatial  variability  also  predominated  in  the 
majority  of  the  lakes  for  the  Nematoda,  Oligochaeta,  Hirudinea,  Gastropoda,  Coleoptera, 
Ephemeroptera,  Odonata,  Hemiptera,  Megaloptera  and  several  of  the  Diptera  (i.e., 
Ceratopogonidae,  Chironominae,  Chironomini,  Tanytarsini,  Orthocladiinae  and  Total  Diptera). 
The  greater  spatial  variability  suggests  that  these  taxa  may  not  be  good  indicators  to  monitor 
temporal  changes  in  abundance  because  within-lake  variability  predominates.  Perhaps  substrate- 
related  differences  among  the  sites  within  a  lake  should  be  taken  into  account  before  temporal 
changes  can  be  adequately  evaluated.  Work  on  this  issue  is  underway. 

Of  the  various  taxonomic  groups,  Trichoptera,  Ephemeroptera  and  the  Diptera  -  Chironominae  - 
Chironomini  exhibited  marked  temporal  variation  in  4  or  more  lakes.   Thus,  year-to-year 
differences  in  the  abundances  of  th^ese  taxa  tended  to  exceed  within-lake  spatial  variation. 
Similar  analyses  with  additional  years  of  data  will  be  required  to  establish  whether  these  taxa 
will  be  useful  indicators.   Given  that  this  analysis  only  spans  two  years,  the  obser\-ed  temporal 
variation  may  simply  arise  from  undocumented  sampling  or  sorting  inconsistencies    Data  from 
subsequent  years  should  help  to  resolve  this  question,  especially  as  the  length  of  the  time  period 
is  increased. 

Three  lakes,  Pincher,  Skidway  and  Young,  had  1 0,  6  and  4  taxonomic  groups,  respectively,  with 
greater  temporal  variation  than  spatial.  The  benthic  communities  of  these  lakes  may  be  changing 
over  time.  Future  studies  will  verify  this  observation. 
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To  identify  lakes  with  similar  spatial-temporal  trends,  we  calculated  Spearman  rank  correlations 
between  all  possible  pairs  of  lakes  using:    1)  spatial  variation  as  a  proportion  from  the  ANOVAs; 
and  2),  the  analogous  temporal  variation  for  the  24  major  taxonomic  groups  (Table  16).   In  the 
spatial  matrix,  there  were  only  two  significant  (P<0.05)  correlations  among  the  66  pair-wise 
values.  Consequently,  many  of  the  lakes  exhibited  unique  patterns  in  the  rank  order  of  the  spatial 
variation  of  the  24  taxa.  Of  these  two  significant  correlations,  Hamer  Lake  was  positively 
correlated  with  Crosson,  and  Crosson  was  also  correlated  with  Westward.  Thus,  these  pairs  of 
lakes  exhibited  similarities  with  respect  to  whether  particular  taxa  exhibited  large  or  small  spatial 
sums  of  squares.  No  lake  pair  displayed  opposite  rankings  in  spatial  variation  that  would  result 
in  a  significant  negative  rank  correlation. 

Only  one  pair  of  lakes  exhibited  a  significant  rank  correlation  in  the  temporal  matrix  (i  e..  Cradle 
and  Clear  lakes).  The  small  number  of  significant  correlations  among  the  66  pair-wise  spatial 
and  temporal  comparisons  is  likely  a  "chance"  product  of  calculating  a  large  number  of 
correlations,  and  hence,  the  relevance  of  these  correlations  will  not  be  explored  further    The  fact 
that  most  of  these  correlations  were  not  significant  suggests  that  the  rank  order  of  the  temporal 
and  spatial  variability  differ  appreciably  among  the  lakes. 

Two-way  ANOVAs  were  also  calculated  using  the  ordination  axes  as  well  as  the  3  univariate 
metrics  (i.e.,  the  number  of  individuals,  number  of  taxa  and  diversity).  Spatial  variation  within 
the  lakes  accounted  for  the  majority  of  the  variation  in  both  the  univariate  and  multivariate 
metrics  (Table  17).  Year-to-year  or  temporal  variation  ranged  from  0.02%  for  the  number  of 
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individuals  to  1.6%  for  CA2  from  the  presence-absence  data.   The  two-way  ANOVA  explained 
over  70%  of  the  variance  in  H',  CAl  for  the  presence-absence  data,  and  both  CA  axes  for  the 
log(X+l )  abundance  data.  Between  50-60%  of  the  variation  in  the  number  of  taxa  and  the 
number  of  individuals  was  summarized  by  the  two-way  ANOVA.  By  contrast,  only  32.5%)  of 
the  variation  in  CA2  for  the  presence-absence  data  was  explained  by  the  spatial  and  temporal 
factors. 

The  two-way  ANOVA  of  the  univariate  and  multivariate  biological  metrics  emphasizes  that 
within-lake,  or  site-to-site  differences  predominate  (Table  17).   Given  that  one  objective  of  the 
LRTAP  programme  is  to  detect  long-term  (or  temporal)  changes  in  the  biological  metrics,  special 
ways  to  "control"  or  factor-out  withm-lake  heterogeneity  must  be  considered.   One  aspect  of  this 
site-to-site  heterogeneity  is  obvious  differences  in  substrate.   Future  re-sampling  of  these  lakes 
will  include  a  quantitative  assessment  of  the  types  and  diversity  of  the  substrates  (i.e  ,  habitat)  at 
each  site.  A  protocol  has  been  developed  for  this  purpose  and  the  results  will  be  examined  in 
subsequent  reports. 

Environmental  Correlates  of  the  Biological  Metrics 

The  univariate  metrics  (i.e.,  the  number  of  taxa,  the  number  of  individuals  and  H')  and  the  4 
multivariate  metrics  (i.e.,  the  first  two  CA  axes  for  the  ordination  of  the  presence-absence  and 
log[X+l]  abundance  data)  were  correlated  with  18  chemical  and  4  morphological  variables. 
Both  Pearson  and  Spearman  rank  correlations  were  compared  to  establish  whether  outliers  or 
curvilinear  patterns  existed  (i.e.,  outliers  are  implicated  if  r>r„  whereas  a  curvilinear  relationship 
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is  suggested  if  rs>r). 

The  number  of  taxa  was  significantly  correlated  with  alkalinity,  calcium,  conductivity,  dissolved 
inorganic  carbon,  potassium,  magnesium,  sodium,  nitrate,  sulphate  and  total  phosphorus 
concentrations  (Table  18).  The  rank  correlations  with  these  same  variables  were  also  significant 
(P<0.05).  Only  the  rank  correlation  with  DOC  was  significant  (P<0.05)  suggesting  that  a 
curvilinear  relationship  exists  between  DOC  and  the  number  of  taxa.  None  of  the  lake 
morphology  variables  was  significantly  correlated  with  the  number  of  taxa. 

By  contrast,  the  number  of  individuals  was  significantly  correlated  with  only  nitrate 
concentration  (Table  18),  although  the  rank  correlation  with  potassium  was  also  significant 
(P<0.05).  H'  diversity  exhibited  a  significant  negative  correlation  with  lake  area,  suggesting  that 
diversity  declined  in  the  larger  lak^s    However,  the  corresponding  rank  correlation  was  not 
significant    This  discrepancy  implies  that  the  Pearson  correlation  was  probably  biased  by  an 
outlier.   The  only  rank  correlation  that  was  significant  was  with  the  iron  concentration    Here,  the 
absence  of  a  significant  Pearson  correlation  between  H'  and  iron  suggests  a  curvilinear 
relationship. 

For  the  multivariate  metrics,  CAl  based  on  presence-absence  data  was  only  monotonically 
correlated  with  the  aluminum  concentration  (rs=-0  590,  P<0.05;  Table  18).  None  of  the  Pearson 
correlations  with  this  axis  was  significant.  By  contrast,  both  Pearson's  and  Spearman's 
correlations  between  CA2  and  potassium  were  significant  (P<0.05),  and  the  rank  correlation  with 
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chloride  was  also  significant.  All  of  the  significant  correlations  with  CA2  were 
negative,  indicating  an  increase  in  the  concentration  of  a  particular  parameter  as  one  moves  from 
the  top  to  the  bottom  of  the  CA  ordination  (Figure  3).  Crosson  and  Pincher  lakes  lie  at  the 
positive  end  of  CA2  suggesting  that  these  two  lakes  had  lower  concentrations  of  many  of  the 
chemical  parameters. 

None  of  the  Pearson  correlations  between  the  first  two  CA  axes  for  the  log(X+l)  abundance  data 
and  the  environmental  data  was  significant  (P>0.05).  Abundance  CAl  had  a  significant  negative 
rank  correlation  with  Al,  whereas  CA2  exhibited  significant  positive  rank  correlations  with 
chloride  and  potassium,  much  like  CA2  from  the  presence-absence  data.  Lake  morphology  was 
not  correlated  with  any  of  the  biological  metrics. 

For  comparison,  the  same  7  metrics  from  the  1988  survey  (e.g.,  see  Reid  et  al    1994b)  were  also 
correlated  with  the  1988  environmental  data.   None  of  the  Pearson  and  Spearman  correlations 
with  the  number  of  taxa  was  significant  with  the  1988  data  (Table  19)    The  Pearson  correlations 
between  the  number  of  individuals  and  alkalinity  and  conductivity  were  both  significant 
(P<0.05),  although  the  corresponding  rank  correlation  for  alkalinity,  but  not  conductivity  was 
significant.  As  a  result,  the  Pearson  correlation  with  conductivity  appeared  to  be  biased  by  an 
outlier.  In  addition,  rank  correlations  with  iron  and  potassium  were  also  significant  (P<0.05), 
suggesting  a  positive  curvilinear  relationship  with  iron,  and  a  negative  curvilinear  relationship 
with  potassium. 
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For  the  1988  data,  there  was  a  significant  negative  correlation  between  H'  diversity  and 
potassium  (Table  19),  but  the  rank  correlation  was  not  significant  suggesting  that  the  Pearson 
correlation  was  probably  biased  by  an  outlier.   The  CA  ordination  of  the  presence-absence  matrix 
resulted  in  significant  Pearson  correlations  between  CAl  and  conductivity,  and  CA2  with 
conductivity  and  manganese.  Only  the  corresponding  rank  correlations  between  CA2  and 
conductivity  and  manganese  were  significant,  suggesting  that  the  correlation  between  CAl  and 
conductivity  was  unduely  influenced  by  an  outlier.  Rank  correlations  between  CAl  and  calcium, 
and  CA2  with  iron  were  also  significant. 

The  first  CA  axis  of  the  log(X+l)  abundance  data  was  only  correlated  with  conductivity  in  the 
1988  data  (P<0.05;  Table  19).  Moreover,  only  the  rank  correlations  between  CAl  and  calcium 
and  iron,  and  CA2  with  iron  were  significant  (P<0.05). 

A  simple  comparison  of  the  correlations  for  the  1989  and  1988  data  revealed  very  little 
consistency.  For  example,  approximately  half  of  the  environmental  variables  were  correlated 
with  the  number  of  taxa  in  1989,  but  none  of  these  correlations  was  significant  in  1988.   Of  the 
remaining  correlations,  only  the  rank  correlation  between  the  number  of  individuals  and 
potassium  was  significant  in  both  1988  and  1989.  Whether  the  differences  between  these  results 
are  due  to  changes  in  the  benthic  communities  in  response  to  changes  in  water  chemistry  or  just 
chance  variation  from  year  to  year  remains  to  be  established  by  similar  comparisons  in 
subsequent  years.  However,  the  significant  correlations  with  alkalinity,  aluminimi,  calcium, 
conductivity,  DIC,  DOC  and  sulphate  in  the  1989  data  suggest  that  these  biological  metrics  show 
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promise  for  monitoring  changes  m  littoral  macroinvertebrate  communities. 

CONCLUSIONS 

This  report  summarizes  the  kick-and-sweep  benthic  collections  from  14  small,  headwater  lakes 
that  were  sampled  in  the  fall  of  1989.  These  results  are  also  compared  to  similar  data  collected 
from  12  of  the  14  lakes  in  1988.  Two  sensitive,  low-alkalinity  lakes  were  added  in  1989.  The 
synoptic  survey  of  the  littoral  benthos  resulted  in  the  collection  of  a  total  of  302  taxa  with  an 
average  of  4636  organisms  and  101  taxa  from  each  lake.  In  the  fall  of  1988,  an  average  of  4213 
organisms  from  103  taxa  were  collected  from  each  of  the  12  lakes.   Diversity  indices  (H') 
calculated  at  the  genus  level  of  taxonomic  resolution  ranged  from  1  08  to  1 .43  with  an  average  of 
1.30  in  1989.   Similarly,  diversity 'ranged  from  1.10  to  1.47  with  an  average  of  1.31  in  the  fall  of 

1988  Although  the  ranges  and  averages  were  similar  in  1988  and  1989,  the  observed  values  for 
a  number  of  these  metrics  changed  dramatically  for  a  number  of  the  lakes  The  reasons  for  these 
short-term  inconsistencies  were  not  apparent. 

In  1989,  the  major  taxonomic  groups  contributing  the  greatest  numbers  of  animals  were  the 
Diptera,  Amphipoda  and  the  Ephemeroptera    The  Diptera,  Trichoptera  and  Odonata  dominated 
with  respect  to  the  total  number  of  taxa.  Of  the  over  300  taxa  that  were  collected,  76  species 
were  collected  from  only  one  lake  in  the  fall  of  1988  whereas  87  unique  species  were  collected  in 

1989  Twenty  ubiquitous  species  (i.e.,  collected  from  all  lakes)  were  found  in  1988,  whereas 
only  15  ubiquitous  taxa  were  found  in  1989. 
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A  multivariate  ordination  of  the  logarithmically  transformed  abundance  data  and  the  presence- 
absence  data  revealed  several  unusual  lakes,  but  the  general  trends  suggested  that  differences 
among  the  benthic  communities  were  due  to  species  presence  or  absence  rather  than  differences 
in  abundance.   As  with  the  univariate  metrics  (i.e.,  the  number  of  individuals,  number  of  taxa  and 
diversity),  there  were  considerable  differences  in  the  ordinations  from  1988  and  1989. 

An  analysis  of  spatial  and  temporal  variation  indicated  that  temporal  variation  was  relatively 
minor.  The  short,  two-year  data  series  may  explain  why  temporal  effects  were  unimportant.  We 
expect  that  temporal  effects  will  emerge  when  several  additional  years  of  data  are  added.  Here, 
spatial  variation  representing  differences  among  the  5  sites  within  a  lake  predominated.  To 
account  for  this  variation,  future  surveys  will  quantify  nearshore  substrates  (or  habitat)  associated 
with  each  site.   Once  quantified,  methods  to  factor-out  or  partial-out  within-lake  variability  will 
be  required. 

The  biological  metrics  were  correlated  with  different  environmental  variables  in  1988  and  1989. 
None  of  the  rank  correlations  with  lake  morphology  (i.e.,  area,  volume,  maximum  depth  and 
shoreline  length)  were  significant.  In  1 989,  the  number  of  taxa  was  significantly  correlated  with 
more  of  the  chemical  parameters  than  any  other  biological  metric.  By  contrast,  the  number  of 
taxa  was  not  correlated  with  any  of  the  water  chemistry  variables  in  1988.  Most  of  the 
significant  correlations  in  one  year  were  not  significant  in  the  next.  The  reasons  for  these 
dramatic  changes  are  under  investigation. 
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Subsequent  reports  will  document  and  compare  results  of  the  fall  surveys  that  are  conducted  each 
year  as  part  of  the  south-central  Ontario  component  of  the  LRTAP  biomomtoring  programme. 
The  following  reports  are  being  prepared: 

1.  results  of  synoptic  surveys  conducted  in  the  fall  of  1990,  1991  and  1992  with 
comparisons  to  the  fall  surveys  of  1988  and  1989; 

2.  a  quality  assurance/quality  control  (QA/QC)  study  examining  the  repeatability  of  the 
kick-and-sweep  protocol  (i.e.,  Reid  et  al.  1995); 

3.  a  study  of  the  chironomid  taxa  in  20  headwater  lakes  with  an  emphasis  on  the 
environmental  correlates  of  the  observed  patterns  in  community  structure,  and 

4.  an  examination  of  the  power  and  effectiveness  of  inexpensive  rapid  bioassessment 
protocols  for  lakes  and  streams 
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Table  1 .    Physical  characteristics  and  location  of  the  study  lakes. 


LAKE  SAMPLE     LAT.    LONG.        COUNTY  TOWNSfflP 

DATE 


AREA    WATERSHED   ELEVATION 

(ha)  (m) 


BLUE  CHALK 

05  NOV  89 

45  12 

78  56 

MUSKOKA 

RIDOUT 

31E2 

52.4 

2EC15 

336 

CLEAR 

08  NOV  89 

45  11 

78  43 

HALIBURTON 

SHERBORNE 

31E2 

88.4 

2HF8 

369 

CRADLE 

07  NOV  89 

45  28 

78  35 

HALIBURTON 

LAWERENCE 

31E7 

17.9 

2KD18 

472.4 

CROSSON 

26  OCT  89 

45  05 

79  02 

MUSKOKA 

OAKLEY 

31E3 

56.7 

2EC15 

312 

DELANO 

08  NOV  89 

45  31 

78  36 

NIPISSING 

CANISBAY 

31E10 

23.9 

2KD1 

442 

HAMER 

01  NOV  89 

45  14 

79  48 

PARRY  SOUND 

HUMPHREY 

31E4 

35.2 

2EB5 

221 

HARP 

23  OCT  89 

45  23 

79  07 

MUSKOKA 

CHAFFEY 

31E6 

71.4 

2EB13 

327 

HENEY 

26  OCT  89 

45  08 

79  06 

MUSKOKA 

McLEAN 

31E3 

21.4 

2EB9 

345 

PEARCELEY 

31  OCT  89 

45  42 

V.79  30 

PARRY  SOUND 

CHAPMAN 

31E11,12 

44.1 

2EA20 

358 

PINCHER 

30  OCT  89 

45  34 

78  51 

NIPISSING 

McCRANEY 

31E10 

42.1 

2EB13 

510.1 

PLASTIC 

24  OCT  89 

45  11 

78  50 

HALIBURTON 

SHERBORNE 

31E2 

32.1 

2HF10 

379 

SKIDWAY 

31  OCT  89 

45  12 

79  52 

PARRY  SOUNT) 

CONGER 

31E4 

18.5 

2EB2 

221 

WESTWARD 

30  OCT  89 

45  29 

78  47 

NIPISSING 

PECK 

31E4 

63.3 

2EB11 

429 

YOUNG 

06  NOV  89 

45  13 

79  33 

MUSKOKA 

WATT 

31E4 

105.9 

2EB7 

251.5 
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Table  2.  Substrate  description  of  the  70  sites  (14  lakes  by  5  sites  per  lake).  Substrate  types 
are  listed  in  descending  order  based  on  the  areal  coverage  of  the  predominant 
substrates  (see  Appendix  2  for  greater  detail). 


LAKE 

1 

2 

« 

SITES 
3 

4 

5 

BLUE  CHALK          CSD  COB 

LOS 

LOS 

CSD/PEB 

CSD 

LOS 

CLEAR 

CSD  COB 

CSD  COB 

CSD  LOS 

CSD  COB 

LOS 

CRADLE 

LOS  CSD 
COB 

LOS 

COB/PEB 
CSD/LOS 

LOS 

LOS 

CROSSON 

COB/PEB 

LOS  COB 

CSD 

CSD 

LOS  COB 

CSD  LOS 

CSD 

LOS 

LOS 

CSD 

DELANO 

LOS 

LOS/COB 

LOS 

LOS 

BOU/LOS 

HAMER 

LOS 

LOS/CSD 

BDR 

SLT 
COB/LOS 

LOS  SLT 

HARP 

LOS/CSD 

COB 

CSD 

CSD 

LOS  COB 

CSD 

COB 

COB 

PEB  CSD 

HENEY 

LOS/COB 

LOS/COB 

COB/SLT 

LOS/SLT 

CSD/COB 

PEARCELEY 

BDR 

BDR 

CSD/COB 

COB 

COB/LOS 

PINCHER 

COB/LOS 

LOS 

LOS  CSD 
COB 

LOS/COB 

LOS 

PLASTIC 

COB  LOS 

LOS 

LOS 

COB  CSD 

LOS 

CSD 

SLT 

COB  BOU 

SKIDWAY 

LOS 

LOS 

LOS 

LOS 

LOS  CSD 

WESTWARD 

LOS  CSD 

LOS 

CSD 

COB 

LOS 

LOS  COB 

CSD 

COB 

YOUNG 

CSD  PEB 

CSD 

CSD 

SLT 

CSD 

SLT/LOS 

LOS 

LOS 

LOS 

LOS 

BDR  Bedrock 

COB  Cobble 

CSD  Coarse  Sand 

BOU  Boulder 

PEB  Pebble 

SLT  Silt 

LOS  Highly  Organic,  Flocculent,  Fine  Particle  Substrate 
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Table  4.  Fish 

inventory  for  the  14  lakes 

SCIENTIFIC  NAMES 

LRTAP 

COMMON 

LAKE  CODE 

CODE 

NAME 

BC 

CL 

CR  CN 

DO     HR    HP 

HY  PC 

PN   PY 

SY 

WD 

Family  Salmonidae 

Subfamily  Salmoninae 

Salvelinus  fontinalis 

163 

Brook  Trout 

- 

- 

-     P 

—       —       P 

-      P 

-      P 

- 

P 

Salvelinus  namaycush 

166 

Lake  Trout 

P 

P 

P     — 

P        —       P 

-     - 

-     - 

- 

- 

Hybnd 

Hybrid 

- 

- 

P     — 

-       -      - 

-     - 

—      P 

- 

- 

Subfamily  Coregoninae 

Coregonus  artedii 

142 

Cisco 

—       —       P 

Family  Osmeridae 

Osmerus  mordai 

138 

Rainbow  Smelt 

P     — 

—      P 

Family  Catostomidae 

Catostomus  commersoni 

26 

White  Sucker 

P 

P 

-     P 

P        —       P 

P       P 

P       P 

P 

P 

Family  Cyprinidae 

Phoxinus  eos 

71 

Northern  Redbelly  Dace 

P 

P 

P     — 

P        —      — 

—      P 

-      P 

- 

P 

Couesius  plumbeus 

44 

Lake  Chub 

- 

- 

-    - 

_       _      _ 

-     - 

-     - 

- 

P 

Hybognathu5  hankinsoni 

47 

Brassy  Minnow 

P 

- 



_       _      _ 

-     - 

-     - 

- 

- 

Notemigonus  crysoleucas 

S3 

Golden  Shiner 

P 

- 

—     P 

-       -      - 

—      P 

-     - 

- 

- 

Notropis  cornutus 

60 

Common  Shiner 

- 

P 

-    - 

P        —      — 

-     - 

-     - 

- 

P 

Notropis  heterodon 

62 

Blackchin  Shiner 

P 

- 

-    - 

-       -      - 

-     - 

-     - 

- 

- 

Notropis  heterolepis 

63 

Blacknose  Shiner 

- 

- 

—     P 

-       -      - 

-     - 

-     - 

- 

P 

Fimephales  notatus 

73 

Bluntnose  Minnow 

- 

P 



-       -      - 

-     - 

-     - 

- 

- 

Pimephales  promelas 

74 

Fathead  Minnow 

- 

P 



-       -      - 

-     - 

-     - 

- 

P 

Family  Ictaluridae 


Family  Cadidae 


Family  Casterosteidae 


Family  Centra rchidae 


Family  Percidae 


Rhinichthys  atratulus 

Semotilus  atromaculatus 

Semotilus  margarita 

Ictalurus  nebulosus 


Culaea  inconstans 

Ambloplites  rupestris 

Lepomis  gibbosus 
Micropterus  dolomieui 
Micropterus  salmoides 

Perca  flavescens 
Etbeostoma  exile 


Blacknose  Dace 
Creek  chub 
Pearl  Dace 

Brown  Bullhead 

Burbot  (ling) 

Brook  Stickleback 

Rock  Bass 

Pumpkinseed 

Smallmouth  Bass 

Largemouth  Bass 

V'ellow  Perch 
Iowa  Darter 


P         P        P       P         P 
—        P        P      —        P 


P       —       P 
P       P       P 


P       —       P       P 


—       —       P      —        P         — 


P        P       —      P        — 


P—      P—         P—      —       P—      —       P 


1  -  Lake  Codes:  BC  =  Blue  Chalk,  CL  =  Clear,  CR  =  Cradle,  CN  =  Crosson,  DO  =  Delano,  HR  =  Hamer,  HP  =  Harp,  m'  =  Heney. 
PC  =  Plastic  PN  =  Pincher,  P\  =  Pearceley,  SY  =  Skidway,  WD  =  Westward,  \'G  =  Young 
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Table  5.  Taxonomic  richness  and  abundance  data  for  the  fall  benthic  invertebrate  collections  (1988,  1989). 


LAKE 

TOTAL  #  OF  GENERA 

TOTAL  U  OF  INDIVIDUALS 

S8 

89 

S8 

89 

BLUE  CaA,LK 

86 

87 

3552 

2785 

CLEAR 

79 

78 

2851 

5058 

CRADLE 

73 

61 

3190 

1237 

CROSSON 

82 

97 

4915 

5423 

DELANO 

83 

95 

2189 

4757 

HAMER 

86 

91 

7923 

6217 

HARP 

83 

98 

4334 

2821 

HENEY 

77 

4698 

PEARCELEY 

54 

2336 

PINCH  ER 

62 

71 

2819 

8728 

PLASTIC 

77 

63 

3306 

2006 

SKIDWAY 

92 

61 

8912 

5435 

WESTWARD 

91, 

84 

3328 

6188 

YOUNG 

87 

90 

3244 

7321 

MEAN 

82 

79 

4214 

4636 

RANGE 

62-92 

54-98 

2189-7923 

1237-8728 
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Table  6.      Summary  of  the  number  of  individuals  collected  in  each  lake  (using  2-letter  lake  codes  ) 
for  each  of  the  major  taxonomic  groups. 


TAXONOMIC  NAME 


BCCXCRCNDOHRHPHYPY 


PC        SK       WD       YC 


CXJELENTERATA 

TtfRBELLAWA 

NEMATODA 

OLIGOCHAETA 

HmUDEVEA 

ISOPODA 

AMPHIPODA 

DECAPODA 

HYDRACARINA 

COLLEMBOLA 

EPHEXfEROPTERA 

ODONATA 

PLECOPTERA 

HEMIPTERA 

MEGALOPTERA 

NEUROPTERA 

TRICHOPTERA 

LEPIDOPTERA 

COLEOPTERA 

DIPTERA  TOTAL 

DIPTERA:Ceratopofonidae 

DIPTERAiChironomidae 
SabranL-Podonominae 
SubraiiL-Tanypodinae 
SubfaiiL-Dianiesinae 
SubfanL-Prodlaniesinae 
SubfanL-Orthocladiinae 
SubranL-Chironominae 
Tribe-ChiroDOmlnl 
Tribe-Tanytarsini 

DIPTERA:Tabanidae 

DIPTERA:Tipuli(Ue 

DIPTERA:Cullcidae 

DIPTERA:Miic. 

Dn»TERA:Chaoboridae 

GASTROPODA 

BIVALVIA 

TOTAL  INDrVTDUALS 


7 

4 

1 
16 

2 

2 

51 

19 

4 

2 

15 

3 

1 

13 

3 

3 

1 

47 

113 

69 

7 

49 

47 

13 

42 

22 

17 

7 

21 

3 

216 

2 

2 

7 

2 

18 

1 

1 

7 

1 

11 

1 

1 

24 

1 

914 

2486 

224 

814 

705 

1531 

817 

287 

1 

733 

106 

109 

620 

1 

25 

3 

762 

4 

16 

10 

10 

1 

298 

584 

169 

858 

1552 

147 

309 

220 

930 

49 

444 

774 

47 

85 

59 

148 

129 

389 

122 

173 

44 

546 

38 

179 

19 

1 

18 

1 

3 

22 

13 

93 

5 

6 

19 

1 

6 

15 

143 

2 

7 

64 

275 
15 

47 

103 

132 

420 

1 

57 
2 

27 

608 

1 

39 

156 

41 
12 

109 

19 

9 

328 

175 

17 

85 

37 

1 

29 

2 

83 

1187 

145S 

682 

3084 

2450 

2148 

1180 

3773 

1891 

5645 

1S44 

4451 

3728 

53 

94 

39 

60 

141 

472 

107 

75 

3 

275 

79 

269 

421 

1131 

1358 

642 

3022 

2304 

1674 

1071 

3698 

1888 

5365 

1465 

4181 

3307 

634 

181 
6 

74 

981 

647 

512 

230 
29 

694 

228 

695 

358 

630 

191 
4 

67 

143 

110 

608 

119 

176 

129 

783 

58 

1183 

353 

398 

113 

430 

1029 

458 

1433 

1538 

986 

683 

2221 

1602 

3487 

754 

3153 

2999 

198 

823 

346 

666 

1064 

919 

441 

1357 

1272 

2341 

495 

2705 

1564 

232 

205 

1 

112 

767 
1 
1 

474 
2 
3 

67 

2 

242 
2 

864 

330 

1146 
4 

259 

448 

1 

1435 

3 

12 

65 

184 

8 

231 

18 

1 

11 

20 

33 

12 

14 

49 

82 

97 

30 

4 

121 

192 

58 

85 

5058 

1237 

5423 

4757 

6217 

2821 

4698 

2337 

8728 

2006 

5435 

40 


Table  7.    Summary  of  the  number  of  genera  collected  in  each  lake  at  the  order  or  sub-family  taxonomic  level. 


TAXONOMIC  NAME 


COELENTERATA 

1 

TURBELLARIA  (Tricbdida) 

1 

1 

1 

1 

1 

1 

NEMATODA 

2 

2 

1 

3 

1 

1 

3 

2 

2 

1 

2 

OLIGOCHAETA 

6 

3 

2 

9 

3 

2 

7 

7 

3 

2 

3 

2 

4 

HIRUDINEA 

I 

1 

2 

2 

3 

1 

1 

3 

1 

2 

1 

1 

2 

ISOPODA 

1 

AMPHIPODA 

2 

2 

2 

2 

2 

3 

2 

2 

2 

1 

2 

2 

DECAPODA 

1 

1 

HYDRACARINA 

5 

3 

5 

5 

4 

1 

1 

COLLEMBOLA 

1 

EPHEMEROPTERA 

7 

5 

4 

6 

5 

4 

5 

4 

4 

2 

2 

3 

8 

ODONATA 

S 

12 

7 

8 

10 

14 

g 

9 

4 

8 

7 

8 

6 

PLECOPTERA 

1 

HEMIPTERA 

1 

4 

1 

2 

2 

3 

4 

2 

MEGALOPTERA 

1 

1 

1 

1 

1 

1 

NEUROPTERA 

1 

TRICHOPTERA 

10 

14 

8 

14 

12 

12 

13 

8 

8 

13 

10 

10 

11 

12 

LEPIDOPTERA 

1 

1 

1 

1 

1 

COLEOPTERA 

5 

3 

3 

5 

8 

3 

3 

2 

1 

6 

3 

8 

DIPTERA  TOTAL 

40 

.    31 

26 

35 

41 

38 

44 

30 

26 

29 

33 

26 

40 

34 

DIPTERAiCeratopogonidae 

4 

2 

4 

3 

3 

5 

5 

2 

1 

2 

3 

3 

4 

3 

DIPTERA:Chlronomidae 

35 

26 

21 

30 

36 

32 

38 

28 

25 

25 

30 

22 

36 

29 

SubfuiL-Tanypodliue 

g 

4 

4 

7 

8 

6 

7 

6 

4 

4 

6 

6 

6 

7 

1 

1 

SubranL-Prodiamcsiiuie 

1 

1 

1 

Subram.-Ortbocladlinae 

7 

6 

3 

5 

8 

5 

7 

4 

4 

4 

5 

2 

9 

4 

20 

15 

14 

18 

20 

20 

23 

18 

17 

17 

19 

14 

20 

17 

Tribe-Chiroaomini 

15 

12 

11 

13 

17 

17 

18 

14 

14 

14 

16 

11 

15 

13 

Tribc-Tanytarsini 

5 

3 

3 

5 

3 

3 

5 

4 

3 

3 

3 

3 

5 

4 

DIPTERA:Tabaiildae 

1 

1 

1 

1 

1 

1 

DIPTERA:TipiiUdae 

1 

1 

1 

1 

DIPTERArCuUddac 

DIPTERA:Mbc 

1 

2 

1 

1 

DIPTERAiChaoboridae 

1 

GASTROPODA 

2 

2 

3 

3 

2 

3 

3 

1 

1 

2 

2 

6 

BIVALVIA 

I 

1 

1 

1 

2 

1 

1 

2 

1 

1 

1 

1 

1 

1 

TOTAL  GENERA 

87 

78 

61 

97 

95 

91 

98 

77 

54 

71 

63 

61 

84 

90 
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Table  8.    Listing  of  the  dominant  benthic  taxa  ranked  by  number  of  individuals,  and  by  number  of  genera. 


DOMINANT  TAXA 

COUNTS 

DOMINANT  TAXA 

TOTAL  GENERA 

LAKE 

BY  COUNT 

FALL 

1989 

BY  GENERA 

FALL 

1989 

BLUE  CHALK 

DIPTERA 

1187 

DIPTERA 

40 

AMPHIPODA 

914 

TRICHOPTERA 

10 

EPHEMEROPTERA 

298 

ODONATA 

8 

CLEAR 

AMPHIPODA 

2486 

DIPTERA 

31 

DIPTERA 

1455 

TRICHOPTERA 

14 

EPHEMEROPTERA 

584 

ODONATA 

12 

CRADLE 

DIPTERA 

682 

DIPTERA 

26 

AMPHIPODA 

224 

TRICHOPTERA 

8 

EPHEMEROPTERA 

169 

ODONATA 

7 

CROSSON 

DIPTERA 

3084 

DIPTERA 

35 

AMPHIPODA 

814 

TRICHOPTERA 

14 

EPHEMEROPTERA 

762 

OLIGOCHAETA 

9 

DELANO 

DIPTERA 

2450 

DIPTERA 

41 

EPHEMEROPTERA 

858 

TRICHOPTERA 

12 

AMPHIPODA 

705 

ODONATA 

10 

HAMER 

DIPTERA 

2148 

DIPTERA 

38 

EPHEMEROPTERA 

1552 

ODONATA 

14 

AMPHIPODA 

1531 

TRICHOPTERA 

12 

HARP 

DIPTERA 

1180 

DIPTERA 

44 

AMPHIPODA 

S17 

TRICHOPTER^X 

13 

EPHEMEROPTER-A 

147 

ODONATA 

8 

HENEV 

DIPTERA 

3773 

DIPTERA 

30 

EPHEMEROPTERA 

309 

ODONATA 

9 

AMPHIPODA 

287 

TR1CH0PTHR.'\ 

8 

PEARCELE\ 

DIITERA 

1S91 

DIPFERA 

26 

EPHhMEROPfERA 

220 

TRICHOPTERA 

8 

MEGALOI'TERA 

143 

ODONAT.-VEPllEMEROl'THR^A 

4 

PINCHER 

DIPTERA 

5645 

DIPTERA. 

29 

hPHEMtROPTER,.\ 

930 

TRICHOPTERA 

13 

AMPHIPODA 

733 

ODONATA 

S 

PLASTIC 

DIPTERA 

1544 

DIPTERA 

33 

AMPHIPODA 

106 

TRICHOPTERA 

10 

bPHEMEROPTERA 

49 

ODONA lA 

7 

SKIDWAV 

DIPTERA 

4451 

DIPTERA 

26 

EPHEMEROPTER.A 

444 

TRICHOPTERA 

10 

ODONATA 

179 

ODONATA 

8 

WESTWARD 

DIPTERA 

372S 

DIPTERA 

40 

EPHEMEROPTERA 

774 

TRICHOPTERA 

II 

AMPHIPODA 

620 

OLIGOCHAETA 

8 

YOUNG 

AMPHIPODA 

3434 

DIPTERA 

34 

DIPTERA 

2647 

TRICHOPTERA 

12 

EPHEMEROPTERA 

270 

EPHEMEROPTERA/COLEOPTERA 

8 

42 


Table  9.  Listing  of  the  species  found  only  in  one  lake,  in  the  1989  fall  survey. 


RELATIVE      MOE 
ABUNDANCE    ID  CODE 


RELATIVE 
ABUNDANCE 


COELENTERATA 

ODONATA 

Hydra  sp 

HARP 

1 

1101 

Aeshna  canadensis 

HAMER 

OLIGOCHAETA 

1105 

Argla  violacea 

HAMER 

Aulodrilus  piqueti 

CROSSON 

6 

1117 

Dromogomphus  spinosus 

YOUNG 

Nais  communis 

WESTWARD 

1 

1133 

Lesles  disjunctus 

PINCHER 

Nais  simplex 

WESTWARD 

! 

1150 

Somatochlora  cingulau 

CLEAR 

Slylaria  lacusms 

BLUE  CHALK 

4 

PLECOPTERA 

Tasserkidrilus  harmani 

HARP 

1 

1201 

Isopcrla  marlynia 

BLUE  CHALK 

Uncinais  uncinala 

CROSSON 

2 

HEMIPTERA 

Vejdovskyellacomaia 

CROSSON 

1 

1302 

Ccnoconxa  n  sp 

CRADLE 

Nais  variabilis 

CROSSON 

4 

1314 

Hesperocorixa  vulgaris 

PINCHER 

ISOPODA 

1316 

Notonecta  (Par^necta)  insulala 

PINCHER 

Asellus  forbesi 

SKroWAY 

24 

1328 

Sigara  (Phaeo  )  macropala 

PINCHER 

AMPHIPODA 

1329 

Sigara  (Phaeo  )  nr  mississippiensis 

DELANO 

Cr^jigonyx  gracilis 

BLUE  CHALK 

1 

1330 

Sigara  (Pileo  )  douglasensis 

CRADLE 

Diporeia  hoyi 

HAMER 

67 

1332 

Sigara  (Vermijdenecta 

CRADLE 

DECAPODA 

• 

1334 

Sigara  (Vermi )  johnsoni 

SKIDWAY 

Cambarus  bartoni 

WESTWARD 

1 

NEUROPTERA 

Cambarus  (P )  robustus 

WESTWARD 

1 

1502 

Climacia  areolaris 

HAMER 

Orconectes  virilis 

YOUNG 

1 

TRICHOPTERA 

Orconeaes  propinquus 

YOUNG 

1 

1603 

Agrypnia  improba 

PINCHER 

HYDRACARINA 

1608 

Banksiola  smithi 

PINCHER 

AiTcnurus  (Mega  )  cardiacus 

HAMER 

1 

1615 

Diplectjona  modesla 

HARP 

Arrenurus  (Mega  )  megalunjs 

HARP 

1 

1616 

Lypc  diversa 

CROSSON 

Hydrodroma  amencanus 

CROSSON 

1 

1619 

Lcploccndae 

YOUNG 

Hygrobates  longipalpis 

HARP 

1 

1630 

Oecetis  cinerascens 

CROSSON 

Hygrobates  neocalliger 

CROSSON 

1 

1645 

Phryganea  sp 

HAMER 

Limnesia  undulata 

HAMER 

1 

1648 

Phyloccnlropus  sp 

YOUNG 

Arrenurus  (Mega )  bcrgei 

HAMER 

' 

Arrenurus  (Mega )  elevatus 

YOUNG 

> 

LEPIDOPTERA 

COLLEMBOLA 

1709 

Paraponyx  sp 

HAMER 

Hypogastnjra  sp 

CROSSON 

3 

COLEOPTERA 

EPHEMERGPTERA 

1837 

Phylosus  sp 

CROSSON 

Eurylophelta  nr  latulenta 

YOUNG 

2 

1848 

Berosiusp. 

YOUNG 

Siphlopleoon  basale 

YOUNG 

s 

1850 

Coplotomus  longuius 

PINCHER 

43 


Table  9. 

cont'd     Listing  of  the 

species  found  only 

in  one  lake,  in 

the  19S9  fall 

survey. 

j 

MOE 

SPECIES 

LAKE 

RELATIVE 

MOE 

SPECIES 

LAKE 

RELATIV 

ID  CODE 

ABUNDANCE 

ID  CODE 

ABLNDAN 

DlPTERA:Ceralopogonidae 

2792 

Thienemanniella  sp  A  (ELA) 

WESTWARD 

II  9 

2101 

Alluaudomyia  sp 

HARP 

1 

Subfam.  Chironominae 

2114 

Bezzia  sp  5 

SKIDWAY 

2 

Tribc-Chironomini 

i 

2130 

Dasyhelea  sp  2  (dark  head) 

WESTWARD 

246 

2940 

Parachironomus  abonivus 

HARP 

1 

2142 

Palpomyia  sp  1  tibialis  gr 

H.AMER 

2 

2948 

Paralauterbomiella  nigrohalterale 

HARP 

6 

2154 

Stilobczzia  sp 
Subram.  Tanypodinae 

HARP 

2 

2958 

Polypedilum  (Penupedilum)  tritum 
Tribe-Tanytarsioi 

WESTWARD 

14  8 

2405 

Ablabesmyia  (s  str  )  janu 

DELANO 

1 

3014 

Tanylarsus  sp  'Pc -brush' 

CROSSON 

16  8 

2416 

Labrundinia  pilosella 

BLUE  CHALK 

2 

DIPTERA:  Tabanidae 

2419 

Labmndinia  sp   1 

BLUE  CHALK 

3 

3102 

Chrysops  atcr 

HAMER 

1 

2422 

Larsia  indistincia 

SKIDWAY 

56  6 

DIPTERA:  Tipulidae 

2424 

Nataisia  balumoreus 
Subram.  Diamesioae 

SKIDWAY 

229 

3211 

Pedicia  sp 
DIPTXRA:  Misc. 

CLEAR 

1 

?501 

Potthastia  sp  1  longimana  gr 

YOUNG 

1 

3304 

Chaoborus  (Sayomyia)  punctipennis 

CRADLE 

1 

2503 

Potthasua  sp.2  longimana  gr 
Subram.  OrtliocladiiDae 

HAMER 

5 

3308 

Dolichopodidae 
GASTROPODA 

CLEAR 

1 

2714 

Corynoneura  sp  I 

BLUE  CHALK 

^ 

3503 

Campcloma  decisum 

YOUNG 

1 

2717 

Corynoneura  sp  3 

WESTWARD 

5 

3506 

Physdla  (s  str  )  gyrina 

YOUNG 

4 

2719 

Cncotopus  (s  str  )  sp  bicinctus  gr 

HAMER 

1 

PELECVTODA 

2752 

Nanocladius  (s  str)  nr  minimus 

DELANO 

1 

3606 

Pisidium  lilljeborgi 

HAMER 

1 

2761 

Parakiefferiella  sp  4 

WESTWARD 

22  9 

3614 

Pisidium  equilalerale 

HARP 

1 

2782 

Pseudosmittia  sp  I 

HARP 

1 

3622 

Musculim  secuns  f  jaycnse 

DELANO 

I 

2784 

Rheocricotopus  sp 

CLEAR 

144 

44 


Table  10.    Listing  of  the  species  common 

to  all  14  lakes,  in  the  1989  fall  survey. 


MCE  SPECIES 
IDCODE 

1000  EPHEMEROnXRA 

1012  EmylophcUa  temporalis 

1032  Leptophlebia  cupida 

1600  TRICOPTERA 

1658  Pycnopsyche  sp. 

2100  DIPTERA  Centopogonidac 

2400  Subfam.  Tanypodiiue 

2426  Procladius  (Holotanypus)  sp. 

2700  Subrain.-OrthocUdiinac 

2774  Psectrocladius  (s  ar  )  litofilus 

2800  Subram.-Chironominae 

2900  Tribc-Chirvnomini 

2914  Dicrotendipes  modestus 

29 1 8  Dicrolendjpes  tntomus 

2928  Microtcndipes  pedellus 

2986  Tnbclos  jucundxjiD 

3000  Tribc-TanyUnini 

3002  CladoUnytai^us  sp 

3016  Tanytareus/Micropsectra  spp 

3600  BIVALVU 

3602  Pisldium  casertanum 
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Table  14.    Listing  of  the  species  found  in  only  one  lake  in  both  1988  and  1989. 


MOE      SPECIES 
IDCODE 


OUGOCHAETA 

317   Nais  simplex 
327   Uncinais  uncinata 


HAMER 
WESTWARD 


WESTWARD 
CROSSON 


ISOPODA 

-  502    Caecidotea  foitesi 

AMPHIPODA 

-  602    Crangonyx  gjaalis 

HYDRACARINA 

810   Aneniinis(Mega-)megalums 
•    832    Anenunis(Mega-)bCTgei 
,  834   Arrenurus  (Mega)  clevatus 

EPHEMEROPTERA 

1024    Siphloplecton  basale 


BLUE  CHALK 


HAMER 
HAMER 
YOUNG 


BLUE  CHALK 


HARP 

HAMER 

YOUNG 


1105 

Argia  violacea 
HEMIPTERA 

HAMER 

1316 

Notonecta  (Paranecta)  msuiata 

PINCHER 

1328 

Sigaia  (Phaco )  macropala 

PINCHER 

1330 

Sigaia  (Pileo  )  douglasensis 
TRICOPTERA 

HARP 

1603 

Agrypma  unproba 

SKIDWAY 

1645 

Phrygancasp 

SKIDWAY 

PINCHER 
PINCHER 
CRADLE 


PINCHER 
HAMER 


COLEOPTERA 

1850    Coptotomus  longulu 


DIPTERA:  CERATOPOGONIDAE 

2142    Palpomyia  sp.  1  tibialis  gr,  CRADLE 


DIPTERA:  Sub-family-Dumesiiuie 

2501    Potthastiasp  1  longimanagr  YOUNG 


DIPTERA:  Sub-fainily-OrthocUdiiuie 

2719    Cricotopus  (s  str.)  sp.  bicinctus  gr  SKIDWAY 

2752   Nanocladius  (s  str )  nr.  minimus  HAMER 

DIPTERA:  Tipulidae 

3211    Pediciasp  SKIDWAY 


GASTROPODA 

3503    Campeloma  decisum 
3506    Physella  (s  str  )  gynna 


YOUNG 
YOUNG 


HAMER 
DELANO 


YOUNG 
YOUNG 
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Table  15.    Listing  of  the  species  found 

in  all  studv  lakes  in  1988  and  1989. 


MOE  SPECIES 
IDCODE 

600  AMPHIPODA 

606  Hyalella  azteca 

1000  EPHEMEROPTERA 

1012  EujylophcDa  temporalis 

1 032  Lcptophlcbia  cupida 

1100  ODONATA 

1128  Gomphus  exilis 

1600  TRICOPTERA 

1658  Pycnopsyche  sp 

2100  DIPTERA  Ceratopogonidae 

2400  Subfam.  Tanypodinae 

2426  Prociadius  (HolounNTius)  sp. 

2700  Subfam.-Orthocladiinae 

2774  Psectiocladius  (s.str  )  lilofilus 

2800  Subfam. -Chironominae 

2900  Tribe-Chironominj 

2914  Dicrotcndipes  modestus 

291 8  Dicrotcndipes  tntomus 

2928  Microtendipcs  pedeUus 

2986  Tribclosjucundum 

3000  Tribe-Tanytarsini 

3002  Cladotany-tarsus  sp 

3016  Tan>taj3us''MiCT0psectra  spp- 

3600  BIVALVX^ 

3602  Pisidium  cascrtanum 
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Table  17.  Spatial  and  temporal  variation  in  the  ordination  axes  and  3  univariate  metrics. 


PARAMETER                             LAKE  EFFECTS        YEAR  EFFECTS  TOTAL  VARIANCE 
(%) (%) 

0.02  52.7 

0.15  57.9 

0.13  79.0 

0.16  74.2 

L6  32.5 

1.2  79.6 

0.37  83.2 


NUMBER  OF  INDIVTOUALS 

52.7 

NUMBER  OF  TAXA 

57.7 

IT  DIVERSITY 

78.9 

PRESENCE/ABSENCE 

CAl 

72.2 

CA2 

30.9 

ABUNDANCE 

CAl 

78.4 

CA2 

82.8 
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Table  18:  Correlations  between  the  7  biological  metrics  and  the  physical  and  chemical  data  from  1989  (N  =  14). 


PEARSON'S  PRODUCT-MOMENT  CORRELATIONS: 

#of 

P/A 

ABUNDANCE 

Taxa 

tt  OF  FNDIV 

H' 

CAl 

CA2 

CAl 

eA2 

ALKTI(GRAN)  uq.L 

0.555 

0.048 

-0.158 

0.252 

-0.369 

0.330 

0.391 

ALKT(TFE)  uq.L 

0.540 

0.036 

-0.170 

0.254 

-0.358 

0.332 

0.379 

AL  ug.L 

0.198 

0.381 

0.271 

-0.119 

0.049 

-0.154 

-0.083 

CA  mg  L 

0.782 

0.107 

0.020 

0.428 

-0.453 

0.504 

0.397 

CLmg.L 

0.435 

0.036 

0.151 

-0.105 

-0.507 

-0.034 

0.415 

COND25  uS.cm 

0.830 

0.172 

0.108 

0.219 

-0.461 

0.293 

0.425 

Die  mg.L 

0.700 

0.271 

0.092 

0.243 

-0.423 

0.334 

0.412 

DOC  mg.L 

0.464 

0.304 

0.278 

-0.036 

-0.274 

-0.005 

0.260 

FE  ug.L 

0.022 

0.202 

0.350 

-0.439 

-0.133 

-0.397 

0.261 

K  mg.L 

0.556 

0.418 

-0.209 

-0.065 

-0.592 

-0.019 

0.531 

MG  mg.L 

0.895 

0098 

0.246 

0.086 

-0.364 

0.174 

0.414 

MN  mg.L 

-0.291 

0.226 

0.163 

-0.219 

0.155 

-0.258 

-0.151 

NA  mg.L 

0.700 

0.090 

0.102 

-0.187 

-0.519 

-0.106 

0.509 

NH4  ug.L 

-0.190 

0.348 

0.128 

-0.121 

-0.021 

-0.148 

-0.032 

N03  ug.L 

0.607 

0.603 

0.042 

0,077 

-0.018 

0.084 

-0.076 

TKN  ug.L 

0.312 

0.366 

0.302 

-0.170 

-0.185 

-0,150 

0,209 

pH 

0.369 

-0.209 

-0.094 

0.192 

-0.271 

0.272 

0.313 

S04  mg.L 

0.664 

0.049 

0.233 

0.221 

-0.173 

0.243 

0.165 

Total  phosphorus  (ug.L) 

0.555 

0.223 

0.411 

-0.119 

-0.075 

-0.054 

0.180 

Area  (ha) 

0.371 

0.308 

-0.607 

0.305 

-0.135 

0.323 

0.094 

Volume  (lOE+05  m3) 

0.383 

0.241 

-0.423 

0.275 

-0.159 

i  0.332 

O.IOI 

Maximum  Depth  (m) 

0.296 

-0.127 

0.044 

0.145 

-0.010 

0.220 

-0.007 

Shoreline  Length  (km) 

0.262 

0.454 

-0.525 

0.205 

0.060 

0.165 

-0.117 

SPEARMAN'S  RANK  CORRELATIONS: 

#of 

P/A 

ABUNDANCE 

Taxa 

#  OF  INDIV. 

H' 

CAl 

eA2 

CAl 

CA2 

ALKTI(GRAN)  uq.L 

0.596 

0.01 1 

-0.070 

0.293 

-0.284 

0.297 

0.380 

ALKT(TFE)  uq.L 

0.620 

0.013 

-0.037 

0.218 

-0.207 

0.224 

0.339 

AL  ug.L 

0.160 

0.341 

0.420 

-0.590 

-0.077 

-0.596 

0.011 

CA  mg  L 

0.825 

0.166 

-0  089 

0.422 

-0.476 

0.427 

0.462 

CL  mg.L 

0.345 

0.013 

-0.084 

-0.191 

-0.603 

-0.178 

0.550 

COND25  uS.cm 

0.886 

0.165 

0.035 

0.290 

-0.446 

0.297 

0.437 

Die  mg.L 

0.716 

0.403 

-0.067 

0.330 

-0.427 

0.333 

0.410 

DOC  mg.L 

0.554 

0.382 

0.259 

-0.385 

-0.404 

-0.386 

0.364 

FE  ug.L 

0.103 

0.209 

0.583 

-0.436 

0.037 

-0.429 

-0.007 

K  mg.L 

0.542 

0.544 

-0.305 

-0.066 

-0.749 

-0.073 

0.676 

MG  mg.L 

0908 

0.152 

0.095 

0,246 

-0.358 

0.253 

0.437 

MN  mg.L 

-0.244 

0.229 

0.132 

-0.262 

0.152 

-0.271 

-0.040 

NA  mg.L 

0.771 

0.367 

-0.035 

-0,007 

-0.543 

-0.002 

0.468 

NH4  ug.L 

-0.461 

0.179 

-0.040 

0044 

0.185 

0.035 

-0.245 

N03  ug.L 

0.684 

0.640 

-0.048 

0  114 

-0.279 

0.103 

0.178 

TKN  ug.L 

0.367 

0.468 

0.231 

-0.383 

-0.279 

-0.385 

0.240 

pH 

0.424 

-0.178 

-0.185 

0.317 

-0.165 

0.323 

0.305 

S04  mg.L 

0.628 

-0.004 

0.259 

0.061 

-0.300 

0.070 

0.311 

Total  phosphorus  (ug.L) 

0.552 

0.266 

0.273 

-0.059 

-0.319 

-0.051 

0.266 

Area  (ha) 

0.437 

0.336 

-0.352 

0.326 

-0.108 

0.319 

0.068 

Volume  (10E+05m3) 

0.323 

0.200 

-0.110 

0.372 

0.200 

0.376 

-0.187 

Maximum  Depth  (m) 

0.363 

-0.108 

0.158 

0.251 

0.138 

0.257 

-0.029 

Shoreline  Length  (km) 

0.257 

0.459 

-0.352 

0.242 

-0  081 

0.244 

-0.007 

rs  =  0.538  (S)  P  =  0.05  rs  =  0.802  ^P  =  0.001 
r  =  0.532  ^  P  =  0.05     r  =  0.780  (2  P  =  0.00 1 
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Table  19  :  Correlations  between  the  7  biological  metrics  and  the  physical  and  chemical  data  from  1988  (N  -  12). 


PEARSONS  PRODUCT-MOMENT  CORRELATIONS: 

#of 

#  OF  INDIV 

H' 

P/A 

ABUNDANCE 

Ta.\a 

CAl 

CA2 

CAl 

CA2 

ALK.TI(GRAN)  uq.L 

0.309 

-0.313 

-0.591 

0.748 

0.448 

0.714 

0318 

ALKT(TFE)  uq.L 

0.258 

-0.367 

-0.601 

0.785 

0.413 

0.753 

0.292 

ALug.L 

0.201 

0.789 

-0.092 

-0.674 

-0.283 

-0.731 

-0.327 

CA  mg.L 

0.234 

-0.255 

-0.762 

0.644 

0.070 

0.579 

-0.097 

CL  mg  L 

0.301 

0.564 

-0.428 

-0.052 

-0.107 

-0.106 

-0.281 

COND25  uS.cm 

0.215 

-0.086 

-0.747 

0.510 

0.100 

0.423 

-0.052 

Die  mg.L 

0.328 

-0.144 

-0.504 

0.517 

0.438 

0.467 

0.302 

DOC  mg.L 

0.324 

0.610 

-0.424 

-0.378 

-0.216 

-0.459 

-0.321 

FE  ug.L 

-0.096 

-0.140 

-0.154 

0.042 

0.020 

0.054 

0.228 

Kmg.L 

0.274 

0.029 

-0.853 

0.529 

0.176 

0.440 

0.091 

MG  mg.L 

0.273 

-0.245 

-0.606 

0.567 

0.323 

0.488 

0.188 

MNmg.L 

-0.064 

-0.382 

-0.349 

0.386 

0.192 

0.404 

0.331 

NA  mg.L 

0.291 

0.123 

-0.596 

0.442 

0.420 

0.359 

0.275 

NH4  ug.L 

0092 

0.529 

-0.095 

-0.402 

-0.415 

-0.426 

-0.531 

N03  ug.L 

0.431 

0.415 

-0.146 

-0.446 

-0.131 

-0.506 

-0.233 

TKNug.L 

0.211 

0.635 

-0.365 

-0.477 

-0.289 

-0.549 

-0.336 

pH 

0.210 

-0.568 

-0.491 

0.902 

0.358 

0.901 

0.243 

S04  mg.L 

-0.189 

-0.522 

-0.273 

0.448 

-0.123 

0.413 

-0.149 

Total  phosphorus  (ug.L) 

0.353 

0.416 

-0.551 

-0.156 

-0.004 

-0.240 

-0.103 

Area  (ha) 

0.099 

-0.318 

-0.476 

0.750 

0.234 

0.737 

0.179 

Volume  (10E+05m3) 

0.231 

-0.380 

-0.395 

0.752 

0.244 

0.758 

0.189 

Maximum  Depth  (m) 

0.021 

-0.520 

-0.195 

0.671 

0.084 

0.691 

0.070 

Shoreline  Length  (km) 

-0.280 

-0.200 

-0.247 

0481 

-0.015 

0.466 

-0.005 

SPEARMAN'S  RANK  CORRELATIONS: 


#of 

#  OF  INDIV. 

H' 

P/A 

ABUNDANCE 

Taxa 

CAl 

CA2 

CAl 

CA2 

ALKTl(GRAN)  uq.L 

0.385 

■^    -0.133 

-0.622 

0.706 

0.441 

0.734 

0.343 

ALKT(TFE)  uq.L 

0.291 

-0.196 

-0.601 

0.762 

0.406 

0.783 

0.322 

ALug.L 

0.130 

0413 

0.084 

-0.685 

-0.133 

-0.720 

-0.161 

CAmg.L 

0.267 

-0.198 

-0.744 

0.568 

0.317 

0.582 

0.222 

CL  mg.L 

0.219 

0.531 

-0.131 

0.076 

0.197 

0.116 

0.080 

COND25  uS.cm 

0.211 

-0.109 

-0.715 

0.462 

0.266 

0.480 

0.144 

Die  mg.L 

0.526 

0.028 

-0.490 

0.466 

0.539 

0.466 

0.424 

DOC  mg.L 

0.487 

0.432 

-0.365 

-0.358 

0.246 

-0.372 

0.133 

FE  ug.L 

-0.189 

-0.182 

0.039 

-0.144 

0.000 

-0.165 

0.186 

Kmg.L 

0.340 

-0.137 

-0.735 

0.531 

0.236 

0.492 

0.155 

MG  mg.L 

0.326 

-0.217 

-0.746 

0.585 

0.389 

0.595 

0.273 

MNmg.L 

-0.261 

-0.553 

-0.109 

0.221 

0.172 

0.235 

0.333 

NA  mg.L 

0.455 

0.203 

-0.552 

0.357 

0.566 

0.343 

0.469 

NH4  ug.L 

0.179 

0.322 

0.175 

-0.336 

-0.273 

-0.357 

-0.343 

N03  ug.L 

0.613 

0.288 

-0.042 

-0.453 

-0.021 

-0.475 

-0.158 

TKNug.L 

0.279 

0.249 

-0.329 

-0.459 

0.088 

-0.501 

0.046 

pH 

0.196 

-0.238 

-0.476 

0.874 

0.455 

0.902 

0.399 

S04m2.L 

-0.226 

-0338 

-0.394 

0.239 

0.007 

0.239 

0.014 

Total  phosphorus  (ug.L) 

0.326 

0.343 

-0.566 

-0.203 

0.168 

-0.196 

0.084 

Area  (ha) 

0.126 

-0.112 

-0.266 

0.776 

0.266 

0.762 

0.287 

Volume  ( I OE-t-05m3) 

0.018 

-0.238 

-0.140 

0.846 

0.161 

0.839 

0.196 

Maximum  Depth  (m) 

-0.067 

-0.252 

-0.252 

0.741 

0.147 

0.748 

0.133 

Shoreline  Length  (km) 

-0.196 

-0.154 

-0.119 

0.545 

0.084 

0.504 

0.182 

rs  =  0.587  @  P  =  0.05  rs  =  0.846  2  P  =  0.001 
r  =  0.576  (S  P  =  0.05    r  =  0.823  @  P  =  0.001 
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3) 


Figure  2.    Z-score  plots  comparing  taxonomic  richness  and  abundance  for  14  lakes 
surveyed  in  the  fall  1 989 
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Figure  3.  Corresponence  analysis  plots  for  the  presence/absence  data  and  the  log 

(x  +  1)  abundance  data  for  the  14  lakes  in  1989. 
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Figure  4.  Z-score  plot  of  the  taxonomic  richness  and  abundance  data 
comparing  the  1988  data  with  the  1989  data. 
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Figure  5.  CA  ordinations  of  the  log  (x  +  1)  abundance  data  comparing  the  1988  and 

1989  resuhs. 
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Figure  6.  CA  ordinations  of  the  presence/absence  data  comparing  the  1988  and  1989 

results. 
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Figure  7.        Spatial  and  temporal  variance  component  plots  for  the  major  taxonomic  groups.  Two-letter 
codes  refer  to  the  lake  names  given  in  Table  1 . 
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Figure  7.       Continued. 
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Figure  7.       Continued. 
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Figure  7.       Continued. 


100 
90 
80 
70 
60 
SO 
40 
30 
20 
10 
0 


-  Amphipoda 

— ' ' — 7 

^/£^    - 

1:1  Line, 

y^     OR 

y^  BC 

1:2  Ljn*--' 

/wD 

^^"■^ 

/       SY           ^--' 

YG 

X                 ^-'   CL 

/^PN  ^^''" 

HR. 

/^    ^^^''                          HP 

CN 

i^*"! 1 1 1 \ 1 1 

1 1 

1 1 1 1 1 

Ephemeroptera 

-I 1 — 

'  y- 

- 

/ 

^D        . 

X 

YG 

/  DO 
-y/^^-^^VS.  Line 

.^PC^ 

BC 
SY 

- 

Hemiptera 

— 1 — 1 — 

y 

- 

X 

HP 

- 

ym> 

- 

>r<     BC   CN 
/DO          PC 

/pN    ^-^"" 

^^■'^ 

■ 

:^':"' 

,.1. 

1      1 

CR 

1         1 

- 

100 
90 
80 
70 
60 
50 
40 
30 
20 
10 
0 


Megaloptera 

/HP 

^^-^  MR 

1        1        1        1        1 

10   20   30   40   50   60   70   80   90  100 

Total  Variance  (%) 


Trichoptera 


^41^ 


YG 


pfT         .,,--^       HR 


PC 


HP 


CN 


-sy 


0       10      20      30      40      50      60      70      80      90     100 

Total  Variance  (X) 


APPENDIX  1 
LRTAP  RATIONALE  AND  SAMPLING  PROTOCOLS 


As  part  of  the  overall  biological  effects  monitoring  program,  the  periodic  survey  of  lake  benthos 
is  intended  to  give  a  reliable  estimate  of  community  structure  for  the  common,  but  sensitive, 
benthic  and  semi-benthic  macroinvertebrates  and  to  determine  the  response  through  time  of  these 
communities  to  changing  environmental  conditions.  The  emphasis  has  been  placed  on  sampling 
three  major  groups:  Ephemeroptera,  Trichoptera  and  Crustacea,  partly  due  to  the  established 
sensitivity  of  these  groups  to  a  variety  of  contaminants  and  partly  because  these  groups  are 
important  links  in  the  food  chain,  are  widely  represented  across  the  country  and  easily  sampled 
by  a  variety  of  techniques. 

Four  principal  sampling  activities  are  used  to  characterize  the  benthic  fauna  of  each  lake.  First, 
representative  segments  of  shoreline  and  the  adjacent  shallow  littoral  areas  are  sampled  with 
sweep  nets  and  by  hand  to  collect  Ephemeroptera,  Trichoptera,  Odonata,  Amphipoda,  Gastropoda 
and  other  miscellaneous  shallow  water  forms.  Second,  dredge  samples  are  taken  from  the  deeper 
portions  of  the  lake  to  collect  Amphipoda,  Mollusca  and  Insecta  from  the  sub-littoral.  Third, 
baited  wire  traps,  set  out  overnight,  are  used  to  capmre  Decapoda  and  Hirudinea.  And  fourth, 
taxa  such  as  My  sis  or  Chaoborus,  which  are  benthic  during  the  day,  but  planktonic  at  night,  are 
capmred  by  a  series  of  night  time,  vertical  net  tows. 

The  methods  presented  here  have  been  tested  at  the  Experimental  Lakes  Area,  northwestern 
Ontario  and  are  thought  to  be  generally  applicable  to  most  lacustrine  habitats.  Following  an  initial 
year  of  testing  and  evaluation,  revisions  or  additions  to  the  protocol  may  be  necessary. 

Lake  Selection 

The  "lake  benthos"  portion  of  the  protocol  is  based  on  the  assumption  that  lakes  have  been 
selected  for  their  general  usefulness  in  biomoniloring,  according  to  the  criteria  agreed  upon  at  the 
May,  1986  Wiimipeg  Workshop. 

Survey  Timing 

It  is  difficult  to  base  the  characterization  of  any  habitat  on  the  presence  or  absence  of  the  early  life 
stages  of  most  benthic  invertebrates.  Young  are  difficult  to  collect  because  they  often  choose 
refuges  that  are  hard  to  sample  effectively.  Relative  to  the  adult  forms,  young  are  small,  fragile 
and  often  escape  all  but  the  finest  mesh  samplers,  or  are  damaged  beyond  recognition.  In 
addition,  young  are  often  morphologically  different  from  the  adults  and  generally  of  little  use  to 
the  taxonomists.  To  ensure  maximum  benefit  from  the  work,  therefore,  it  is  important  that  the 
benthic  surveys  be  conducted  at  a  time  of  year  when  the  maximum  number  of  species  are  present 
in  the  adult  form  or  late  larval  stages. 

For  crustacean  invertebrates,  this  time  is  in  the  spring  or  early  summer.  For  the  Trichoptera, 
Ephemeroptera  and  Odonata,  adult  insect  emergence  usually  begins  within  a  month  or  two  after 
ice-out  and  continues  throughout  the  summer,  depending  on  the  species  present.  While  the 
taxonomy  of  insects  is  primarily  based  on  the  adults,  the  latter  three  groups  are  more  easily 
sampled  in  their  aquatic  forms  as  larvae  or  nymphs  and  in  most  cases  are  taxonomically  distinct 
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enough  to  provide  genus  or  species  level  identifications.  Larval  identifications  of  the 
Chironomidae  or  the  Chaoboridae  are  more  difficult  without  associates  adult  material.  However, 
the  period  of  chironomid  emergence  is  protracted,  due  to  the  variety  of  species  present  in  most 
habitats,  so  only  a  few  adult  forms  could  be  sampled  during  a  "one  short"  survey.  Adult  Diptera 
should,  therefore,  be  overlooked  and  preference  given  to  larval  sampling.  As  with  the  other 
groups,  the  best  time  to  do  this  is  in  the  spring,  prior  to  the  major  period  of  adult  insect 
emergence.  The  resultant  loss  of  taxonomic  information  for  the  chironomids  and  chaoborids  is 
probably  not  critical  since  these  insects  generally  appear  to  be  more  resistant  to  various  forms  of 
pollution  than  other  benthic  taxa. 

Mollusks  and  leeches  can  be  effectively  sampled  at  any  time  of  the  year  but,  in  the  case  of 
decapoda  crustaceans,  there  are  some  advantages  to  sampling  either  in  the  spring  or  late  fall. 
Crayfish  overwinter  in  the  intermoult  stage  and  females  lay  eggs  in  the  spring,  so  at  this  time  of 
year,  collections  can  be  used  to  evaluate  the  maximum  degree  of  exoskeleton  hardening  and 
breeding  success.  By  late  fall  young-of-the-y  ear  crayfish  can  be  captured  (though  sometimes  with 
difficulty)  to  determine  recruitment  success. 

Although  the  optimum  time  of  year  to  sample  each  system  will  ultimately  depend  upon  a 
consideration  of  the  various  life  histories  of  its  fauna,  it  seems  that,  as  a  general  rule,  it  is  best 
to  sample  in  the  spring. 

Sampling  Methods 

a)  Optimizing  Sampling  Effort 

The  sampling  protocol  outlined  below  is  intended  to  be  used  as  a  guideline.  The 
methodologies  have  been  chosen  for  their  general  usefulness,  but  they  are  quite  specific 
in  their  detail.  Although  it  is  recognized  that  they  may  not  be  universally  applicable,  each 
of  the  methods  should  be  tried. 

The  lack  of  a  precise  definition  of  the  amount  of  sampling  effon  required  to  yield  a 
representative  sample  of  the  fauna  in  each  habitat,  is  one  area  of  critical  weakness  in  the 
protocol.  This  is  particularly  true  of  the  section  on  shoreline  and  shallow  littoral 
sampling,  where  sampling  effort  has  been  defined  as  the  amount  of  time  spent  performing 
each  sampling  activity.  The  shoreline  and  shallow  water  areas  of  most  lakes  are  the  most 
productive  and  diverse  habitats  and  often  the  most  difficult  to  sample  effectively.  This 
area  also  contains  the  greatest  number  of  sensitive  species,  largely  because  the  animals  are 
exposed  to  the  highest  fluxes  of  pollutants  entering  the  lake.  It  is  important,  therefore,  to 
take  great  care  when  choosing  the  sampling  sites  and  to  obtain  some  measure  of  sampling 
efficiency. 

Gear  type,  physical  conditions  of  the  area  and  the  skill  of  individual  workers  are  all  factors 
which  will  affect  collecting  efficiency.    Two  procedures  are  recommended  for  the  first 
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year  of  sampling  (and  periodically  thereafter)  to  maximize  the  specimen  remra  and 
minimize  sampling  effort: 

i)  An  experienced  biologist  should  make  the  decisions  about  where  to  sample  and 

how  it  should  be  done  (assuming  that  modifications  to  standard  procedures  are 
necessary).  The  biologist  should  oversee  the  sampling  operation,  train  assistants 
and  evenmally  ensure  program  continuity  from  year  to  year. 

ii)  Using,  as  a  guideline,  the  sampling  times  suggested  in  the  "shore  sampling"  section 
of  the  protocol,  the  biologist  should  make  three  separate  sets  of  collections  at  each 
site,  then  subsequently  determine  an  optimum  sampling  strategy.  This  optimum 
should  be  taken  as  the  sampling  time  necessary  to  obtain  more  than  90%  of  the 
maximum  number  of  species  found  at  any  location.  Similarly,  the  number  of 
dredge  and  net  tow  samples  required  should  also  be  evaluated. 

b)         Shore  and  Shallow  Littoral  Collections 

i)  Purpose 

Many  important  indicator  species  occupy  the  shallow  littoral  habitat.  Principally, 
one  should  expect  to  collect  representatives  of  the  Ephemeroptera,  Trichoptera, 
Odonata,  Decapoda,  Amphipoda,  Diptera  and  Coleoptera.  The  goal  is  to  sample 
as  many  different  "areas  as  possible  but,  at  the  same  time,  avoid  collecting  large 
volumes  of  the  vegetation,  mud,  allochthonous  material,  rocks  and  gravel  that 
characterize  this  habitat.  In  addition,  it  is  important  to  minimize  habitat 
destruction  during  the  sampling  process. 

ii)         Site  Selection  and  Documentation 

Five  shoreline  sampling  sites  should  be  chosen  for  each  lake.  These  locations 
should  include  both  average  and  extreme  habitat  types,  but  should  be  chosen  with 
a  view  to  a  representative  characterization  of  the  lake.  Preference  should  be  given 
to  areas  which  afford  good  cover  or  great  physical,  within-site  diversity.  It  is 
desirable  that  sites  be  chosen  on  both  the  windward  and  leeward  shores.  Areas 
within  the  immediate  influence  of  inflowing  rivers  or  streams  should  be  avoided, 
unless  there  is  some  overriding  reason  to  include  them,  because  the  faunal 
composition  of  these  regions  is  more  likely  to  reflect  the  characteristics  of  the 
inflow  than  those  of  the  lake. 

Site  locations  should  be  plotted  on  a  lake  map.  Each  site  should  then  be  described 
in  writing  and  photographed  to  provide  a  record  for  future  comparison,  thus,  any 
change  in  the  species  assemblage  at  a  location  can  be  correlated  with  long  term 
changes  in  habitat  condition.  This  baseline  record  is  also  useful  for  monitoring  any 
habitat  destruction  which  may  occur  as  a  result  of  the  sampling  activities. 
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Local  conditions  of  wind  speed  and  direction,  air  and  water  temperature,  water 
level,  cloud  cover,  precipitation,  etc.  should  also  be  noted  at  the  time  of  sampling. 

iii)        Sampling  Procedures 

Sweep  net  samples  are  to  be  taken  from  the  complete  range  of  habitat  type  in  the 
0-1  m  depth  range.  With  care,  the  amount  of  extraneous  substrate  collected  by  this 
method  can  be  minimized.  This  is  desirable  because  it  not  only  simplifies  the  task 
of  sorting  out  the  specimens,  but  also  reduces  damage  to  the  habitat.  During  the 
collecting  period  the  net  should  be  emptied  frequently  to  prevent  clogging  and  loss 
of  specimens.   Suggested  sampling  time:   10  minutes. 

As  the  fmal  phase  of  the  shoreline  sampling,  the  field  worker  should  spend  time 
making  hand  collections  of  invertebrates  by  turning  over  rocks,  inspecting  debris 
and  examining  other  hard  to  sample  habitats.  This  is  often  the  most  effective  way 
of  sampling  Trichoptera,  Ephemeroptera,  Mollusca  and  other  sessile  or  burrowing 
animals.  Specimens  (other  than  leeches)  should  be  preserved  as  they  are  collected 
Note  that  leeches  contract  when  preserved,  thereby  obscuring  their  taxonomically 
useful  features.  To  prevent  this  problem  it  is  usually  easiest  to  identify  the 
material  live  or  to  narcotize  specimens  with  carbon  dioxide  (Alka  Seltzer  tablets, 
dilute  soft  drinks,  soda  water  or  beer)  prior  to  preserving  them.  Suggested 
sampling  time:   15  minutes. 

iv)        Secondary  Sample  Processing  and  Specimen  Identification 

Once  the  specimens  have  been  brought  back  to  the  laboratory  they  are  fixed  with 
Kahle's  fluid  for  two  days.  The  preservative  should  then  be  changed  to  70% 
Ethanol  to  prevent  specimens  from  becoming  bleached  or  embrittled. 

To  facilitate  sorting,  unprocessed,  preserved  samples  may  be  stained  with  Rose 
Bengal  solution  (a  vital  stain  that  colours  animal  tissues  pink)  just  prior  to 
examining  them  in  the  laboratory. 

Specimens  should  be  identified  to  the  species  level  (where  possible)  according  to 
the  taxonomic  keys  given  in  the  references  listed  in  Appendix  8,  or  with  the  aid  of 
taxonomic  experts.  Type  specimens  of  all  taxa  should  be  archived  for  future 
reference. 
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APPENDIX  2 

LAKE  INVENTORY  DATA  SUMMARIES 
WITH  SAMPLING  SITE  DESCRIPTIONS 


Substrate  types:  LOS  -  highly  organic  flocculent 

CSD  -  coarse  sand 

SLT  -  silt 

COB  -  cobble 

FEB  -  pebbles 

BOU  -  boulders 

BDR  -  bedrock 


BLUE  CHALK 

Drainage  System 


Geology 
Crayfish  Species 


Stresses 
Acidification: 


Eutrophication: 


Site  #1 
CSD  COB 


Site  #2 
LOS 

Site  #3 
LOS 

Site  #4 
CSD  PEB  LOS 


Black  River  drainage  watershed  (2EC15). 

The  outflow  enters  Red  Chalk  Lake  which  flows  southward  into  the  Pairo 
Lakes.  The  Pairo  Lakes  then  flow  to  a  creek  enroute  to  the  Black  River 
which  eventually  reaches  Lake  Simcoe. 

Minor  till  plain  is  the  major  surficial  deposit  (on  average)  at  Blue  Chalk, 
and  the  bedrock  type  is  granitized  biotite  gneiss. 

Cambarus  bartoni,  Orconectes propinquus  and  Orconectes  virilis  (Reid  and 
David  1990). 


The  lake  is  rated  as  moderately  sensitive  to  acid  loading  (Alkalinity  =  84.2 

Secchi  depth  measurements  (mean  value  =  6.0  m)  and  the  chemical 
parameter  total  phosphorus  (ice-free  mean  value  =  5.65  /^eq-L"^)  indicate 
that  Blue  Chalk  Lake  is  oligotrophic. 

shoreline  -  t-brush,  logs,  birch,  white  pine,  cedar  and  spruce  trees, 
substrate  -  sand  (50%  of  the  site),  rocks  (40%),  macro  Eriocaulon  coverage 
(5%)  and  5%  sticks. 

shoreline  -  logs,  t-brush,  birch  and  white  pine  trees, 
substrate  -  detritus  (70%  )  and  30%  logs/sticks. 

shoreline  -  t-brush,  cedar,  birch,  white  pine  and  balsam  fir  trees, 
substrate  -  detrims  (65%  of  the  site)  and  35%  stick/logs. 

shoreline  -  t-brush,  logs,  cedar,  birch,  white  pine,  maple  and  balsam  fir 

trees 

substrate  -  sand/PEB  (45%  of  the  site),  detritus  (40%),  sticks/logs  10%) 

and  5%  macros. 


Site  #5 
CSD 


shoreline  -  t-brush,  logs,  birch,  cedar,  white  pine  and  maple  trees, 
substrate  -  sand  (75%  of  the  site),  macros  (20%)  and  5%  logs/sticks. 
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CLEAR  LAKE 

Drainage  System 


Geology 


Cameron  Lake  drainage  watershed  (2HF08). 

The  outflow  enters  Big  Hawk  Lake  which  flows  southward  to  Halls  Lake. 
Halls  Lake  flows  through  Boshkung,  Mountain  and  Horseshoe  Lakes 
enroute  to  the  Gull  River  which  eventually  reaches  Lake  Simcoe  and  then 
Georgian  Bay  in  Lake  Huron  (Reid  and  Snyder  1986). 

The  surficial  cover  is  dominated  by  thin  till  and  rock  ridges.  The  biotite 
gneiss  is  composed  of  metamorphosed  beds  of  greywacke,  arkose  and 
sandstone  (Reid  and  Snyder  1986).  The  bedrock  type  is  biotite  gneiss  with 
traces  of  small  marble  uiterbeds. 


Crayfish  Species         Cambarus  bartoni  and  Orconectes  propinquus . 

Stresses 
Acidification:  The  lake  is  rated  as  extremely  sensitive  to  acid  loading  (Alkalinity  =  7.8 

//eq-L'). 

Eutrophication:  Cultural  eutrophication  is  not  a  stress  in  Clear  Lake.  Secchi  depth 
measurements  (mean  value  =  7.8  m)  and  the  chemical  parameter  total 
phosphorus  (ice-free  mean  value  =  3.8  //eq-L"')  indicate  that  Clear  Lake 
is  oligotrophic. 

Site  #1  shoreline  -  lab.  tea,  white  pine  and  hemlock  trees. 

CSD  COB  substrate  -  sand  (70%  of  the  site)  and  30%  cobble. 

Site  #2  shoreline  -  bedrock,  boulders,  white  pine  and  cedar  trees. 

CSD  COB  substrate  -  sand  (70%  of  the  site)  and  30%  rocks/cobble. 

Site  #3  shoreline  -  lab.  tea,  white  pine  and  cedar  trees. 

CSD  LOS  substrate  -  sand  (50%  of  the  site),  detritus  (30%)  and  20%  macros. 

Site  #4  shoreline  -  lab.  tea  and  cedar  trees. 

CSD  COB  substrate  -  sand  (60%  of  the  site),  macros  (30%)  and  10%  rock. 

Site  #5  shoreline  -  bedrock,  lab.  tea,  white  pine  and  hemlock  trees. 

LOS  substrate  -  detritus  (70%  of  the  site),  Eriocaulon  (20%)  and  10%  logs. 
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CRADLE  LAKE 

Drainage  System 


Geology 


Stresses 
Acidification: 


Eutrophication: 


Site  #1 
LOS  CSD  COB 


Site  #2 
LOS 

Site  #3 
COB  PEB 
CSD  LOS 

Site  #4 
LOS 

Site  #5 
LOS 


Upper  Madawaska  River  watershed  (2KD18). 

The  outflow  is  south  into  Bonnechere  Lake  which  flows  into  Phipps  Lake 
and  then  on  through  a  series  of  lakes  which  eventually  lead  to  the  Upper 
Madawaska  River  and  on  to  the  Ottawa  River. 

The  surficial  cover  of  the  watershed  consist  of  (22.7%  of  the  area)  by  sand 
and  gravel,  underlined  with  44.6%  of  unsubdivided  veneer.  Bedrock  knobs 
account  fDr  0.4%  of  the  watershed.  The  bedrock  in  this  watershed  consists 
of  granite,  gneiss,  quartzose  sandstone,  syenitic  and  associated  alkalic  rocks 
(100%  ofthe  land  area). 


Crayfish  Species  Camharus  bartoni. 


The  lake  is  rated  as  extremely  sensitive  to  acid  loading  (Alkalinity  =  9.4 
Aieq-L"'). 

Secchi  depth  measurements  (mean  value  =  7 . 7  m)  and  the  chemical  parameta 
total  phosphorus  (ice-free  mean  value  =  6.2  /ueq-L"')  indicate  that  Cradle  Lake 
is  oligotrophic. 

shoreline  -  leather  leaf,  black  spruce  and  tamarack  trees. 

substrate  -  detritus  (40%  ofthe  site),  sand  (35%),  sticks  &  logs  (20%)  and  5% 

rocks. 

shoreline  -  leather  leaf  and  tamarack  trees. 

substrate  -  detritus  (80%  ofthe  site)  and  20%  logs/sticks. 

shoreline  -  leather  leaf 

substrate  -  rock/stones  (40%  ofthe  site),  sand  (30%),  logs/sticks  (25%) 

and  5%  detritus. 

shoreline  -  black  spruce,  white  pine,  cedar  and  hemlock  trees, 
substrate  -  detritus  (80%  ofthe  site),  and  20%  logs/sticks. 

shoreline  -  "dead  heads",  cedar  and  hemlock  trees, 
substrate  -  LOS  (100%  ofthe  site). 


App.  2-3 


CROSSON  LAKE 

Drainage  System 

Geology 


Black  River  drainage  watershed  (2EC15). 

The  outflow  joins  Clear  Creek  which  flows  southward  into  the  Black  River. 
The  Black  River  then  eventually  reaches  Lake  Simcoe. 

The  surficial  geology  of  Crosson  Lake  is  composed  of  peat  and  ponded  areas 
surrounded  by  expanses  of  thin  till  and  rock  ridges.  The  bedrock  type  in  this 
basin  is  migmitite  (0-30%  mafic). 


Crayfish  Species  Cambarus  bartoni  and  Orconectes  virilis. 


Stresses 
Acidification: 


Eutrophication: 


Site  #1 
COB  PEB 
CSD  LOS 


The  lake  is  rated  as  extremely  sensitive  to  acid  loading  (Alkalinity  =  9.0 
Aieq-L''). 

Secchi  depth  measurements  (mean  value  =  3 . 5  m)  and  the  chemical  parameter 
total  phosphorus  (ice-free  mean  value  =  10.2  ^ieq-L')  indicate  that  Crosson 
Lake  is  mesotrophic. 


shoreline  -  mostly  boulders  &  bedrock.  T-brush,  hemlocks,  large  pines, 
balsam  firs,  oaks  and  ferns. 

substrate  -  rocks  &  PEB  (45%  of  the  site),  sand  (45%),  macros  (5%)  and  5% 
detritus. 


Site  #2  shoreline  -  large  rocks,  T-brush,  hemlocks,  birches,  oaks  and  floating    LOS 

COB  CSD  logs. 

substrate  -  logs/sticks  (60%  of  the  site),  detritus  (20%),  rock  (10%),  sand 
(5%)  and  5%  macros. 

Site  #3  shoreline  -  T-brush,  floating  logs,  birch,  balsam  fir  and  large  pine  trees. 

CSD  LOS  substrate  -  sand  (60%  of  the  site),  detritus  (20%),  sticks  (10%)  and  10% 

macros  (lily  pads). 

Site  #4  shoreline  -  marsh  like  area  (T-brush  back  about  40'),  cedar,  tall  pines 

hemlock,  birch  and  floating  logs. 
CSD  LOS  substrate  -  sand  (30%  of  the  site),  sticks  (30%),  detritus  (30%)  and  10% 

macros  (arrowheads  &  lily  pads). 

Site  #5  shoreline  -  mostly  hemlock,  two  yellow  birches,  ferns,  and  fallen  trees. 

LOS  COB  CSD         substrate  -  detritus  (50%  of  the  site),  macros  (20%),  rocks  ( 1 0%),  sand  ( 1 0%) 
and  10%  sticks. 


App.  2  -  4 


DELANO  LAKE 

Drainage  System 


Geology 


Upper  Madawaska  River  drainage  watershed  (2KD1). 

The  lake  flows  through  Cache  Lake  and  into  the  llpper  Madawaska  River. 
The  Madawaska  River  flows  east  through  a  series  of  lakes  to  enter  the  Ottawa 
River  at  Amprior. 

The  surficial  cover  consist  of  bedrock  knobs  and  ridges  v^th  very  thin, 
discontinuous  drift  cover  (56.4%).  Adjacent  areas  of  thin  drift  with 
numerous  outcrops  (12.0%  of  the  area)  are  accompanied  by  glaciofluvial 
outwash  ( 1 2.7%).  Organic  depositions  (8.8%)  follow  Delano  Creek  from  the 
one  pond  (0.4%  of  the  area)  to  Delano  Lake.  The  bedrock  geology  consists 
of  granite,  gneiss,  quartzose  sandstone,  syenitic  and  associated  alkalic  rocks 
(76.1%  of  the  land  area). 


Crayfish  Species  Cambarus  bartoni,  Orconectes  propinquus  and  Orconectes  virilis. 


Stresses 
Acidification: 


Eutrophication: 


Site  #1 
LOS 


Site  #2 
LOS  COB 

Site  #3 
LOS 

Site  #4 
LOS 

Site  #5 
BOU  LOS 


The  lake  is  rated  as  moderately  sensitive  to  acid  loading  (Alkalinity  =  46 
//eq-L"'). 

Secchi  depth  measurements  (mean  value  =  3 . 8  m)  and  the  chemical  parameta 
total  phosphorus  (ice-free  mean  value  =  7.1  jueq-L')  indicate  that  Delano 
Lake  is  oligotrophic. 

shoreline  -  floating  logs  with  sphagnum,  leather  leaf,  black  spruce  and  cedar 

trees. 

substrate  -  macrophytes  (50%  of  the  site),  and  50%  detritus. 

shoreline  -  leather  leaf,  cedar  and  hemlock  trees. 

substrate  -  detritus  (60%  of  the  site),  sticks  (30%)  and  10%  rocks. 

shoreline  -  leather  leaf,  cedar  and  hemlock  trees, 
substrate  -  detritus  (70%  of  the  site)  and  30%  sticks. 

shoreline  -  leather  leaf,  balsam  fir  and  hemlock  trees, 
substrate  -  detritus  (90%  of  the  site)  and  10%  sticks. 

shoreline  -  leather  leaf  along  shore,  accompanied  by  hemlock  trees, 
substrate  -  BOU  (80%  of  the  site)  and  20%  detritus. 


App.  2-5 


HAMER  LAKE 

Drainage  System         Lake  Rosseau  drainage  watershed  (2EB5). 

The  outflow  enters  Silver  Lake  which  flows  south-east  into  Gordon  Bay  on 
Lake  Joseph. 

Geology  The  bedrock  geology  of  this  watershed  consists  of  granite,  gneiss,  quartzose 

sandstone,  syenitic  and  associated  alkalic  rocks. 

Crayfish  Species  Orconectes  virilis. 

Stresses 
Acidification:  The  lake  is  rated  as  extremely  sensitive  to  acid  loading  (Alkalinity  =  7.2 

/^eq-L''). 

Eutrophication:  Secchi  depth  measurements  (mean  value  =  1 .8  m)  and  the  chemical  parameta 

total  phosphorus  (ice-free  mean  value  =  1 1.3  /ueq-L"')  indicate  that  Hamer 
Lake  is  mesotrophic. 

Site#l  shoreline  -  grasses,  labrador  tea,  several  dead  trees,  pine  and  birch  trees. 

LOS  substrate  -  detritus  (60%),  Eriocaulon  and  arrow  heads  (35%)  and  5%  logs. 

Site  #2  shoreline  -  submerged  ferns,  labrador  tea,  floating  grasses,  logs,  dead 

LOS  CSD  fallen  trees,  pine  and  hemlock  trees. 

substrate  -  macros:  lilypads  and  Eriocaulon  (40%),  detritus  (25%),  sand 
(20%)  and  15%  logs. 

Site  #3  shoreline  -  labrador  tea,  grasses,  floating  logs,  large  rocks,  hemlock  and 

BDR  white  pine  trees. 

substrate  -  macros:  arrow-head  and  Eriocaulon  (40%),  rock  shelf  (30%),  BDR 

(20%)  and  10%  logs. 

Site  #4  shoreline  -  few  rocks  along  shoreline,  labrador  tea,  grasses,  white  pines, 

SLT  LOS  oaks  and  maple. 

COB  substrate  -  SLT/detritus  (40%),  macrophytes  Ericocaulon  (40%),  rocks  ( 1 0%) 

and  10%  sticks. 

Site  #5  shoreline  -  tall  pines,  hemlock  trees,  labrador  tea,  grasses,  ferns,  birch 

LOS  trees,  floating  logs  and  several  dead  trees. 

substrate  -  detritus  (50%),  sticks/logs  (25%)  and  macros:  lilypads  (25%). 


App.  2  -  6 


HARP  LAKE 

Drainage  System 


Geology 


Upper  North  Branch  Muskoka  River  drainage  watershed  (2EB13). 

The  outflow  enters  Peninsula  Lake  which  flows  south-west  to  Fairy  Lake. 
Fairy  Lake  then  flows  into  the  North  Branch  Muskoka  River.  The  Muskoka 
and  Moon  River  system  finally  enters  into  Georgian  Bay  on  Lake  Huron. 

Minor  till  plain  is  the  major  surficial  deposit  at  Harp  Lake.  The  bedrock 
geology  in  this  basin  consist  of  granitized  biotite  and  hornblende  gneiss, 
diorite  and  amphibolite  and  schist. 


Crayfish  Species  Cambarus  bartoni  and  Orconectes  propinquus. 

Stresses 
Acidification:  The  lake  is  rated  as  moderately  sensitive  to  acid  loading  (Alkalinity  =  68 

/^eq-L''). 

Eutrophication:  Secchi  depth  measurements  (mean  value  =  3.8  m)  and  the  chemical  parameter 

total  phosphorus  (ice-fi-ee  mean  value  =7.1  ^ieq-L'')  indicate  that  Harp  Lake 
is  oligotrophic. 

Site  #1  shoreline  -  ^brush,  birch  and  balsam  fir  trees. 

LOS  CSD  substrate  -  detritus  (35%  of  the  site),  macros  (Eriocaulon,  Lobelia  and  arrow 

heads,  25%  coverage)  and  20%  sand. 

Site  #2  shoreline  -  rock  face  (15'  high),  hemlock,  birch  and  pine  trees. 

COB  CSD  substrate  -  rocks  and  COB  (65%  of  the  site),  sand  (30%)  and  5%  macros 

(Eriocaulon). 

Site  #3  shoreline  -  brush,  old  stumps,  cedar,  pine,  hemlock  and  birch  trees. 

CSD  COB  substrate  -  sand  (70%  of  the  site),  rocks  (20%),  sticks  (5%)  and  5%  macros 

(Eriocaulon). 

Site  #4  shoreline  -  t-brush,  floating  logs,  yellow  birch,  cedar  and  balsam  firs. 

CSD  COB  substrate  -  sand  (40%  of  the  site),  macros  (Eriocaulon  coverage  40%),  rocks 

(10%)  and  10%  sticks. 

Site  #5  shoreline  -  hemlock,  yellow  birch,  white  birch  and  cedar  trees. 

LOS  COB  substrate  -  sticks  &  logs  (40%  of  the  site),  detritus  (25%).  rocks/PEB 

PEB  CSD  (20%),  macros  ( 1 0%)  and  5%  sand. 


App.  2-7 


HENEY  LAKE 

Drainage  System 


Geology 


South  Branch  Muskoka  River  drainage  watershed  (2EB09). 

Heney  Lake  is  a  headwater  lake  with  no  open  water  found  within  the 
watershed.  The  easterly  outflow  combines  with  the  Dickie  Lake  outflow  and 
joins  the  South  Muskoka  River  to  the  southeast.  The  South  Muskoka  River 
then  empties  into  Lake  Muskoka  and  eventually  into  Lake  Huron/Georgian 
Bay. 

The  surficial  cover  is  dominated  by  a  thin  veneer  of  sandy  till.  Silt  and  fme 
sand  imderlay  the  peat  bogs  found  adjacent  to  the  lake.  The  bedrock  type  is 
undifferentiated  migmatites.  Zones  of  mafic  enrichment  are  common. 


Crayfish  Species  Orconectes  virilis 

Stresses 

Acidification:  Heney  Lake  is  rated  as  extremely  sensistive  to  heav)'  acid  loadings 

as  a  result  of  the  low  buffering  capacit>'  (TIA  Alkalinity  =  6  /^q-L''). 

Eutrophication:  Analysis  of  Secchi  depth  measurements  (mean  value  =  3 .8  m)  and  chemical 

parameters  such  as  total  phosphorus  (ice-free  mean  value  =  6.0  //eq-L"') 
indicate  that  Heney  Lake  is  oligotrophic. 

Site  #  1  shoreline  -  stnall  shrubs  (T-brush  and  larch),  large  pines,  birches. 

COB  LOS  substrate  -  scattered  rocks/BOU  (45%  of  the  site),  detritus  (35%)  and  20% 

Eriocaulon  and  lily  pads. 

Site  #  2  shoreline  -  T-brush,  rocky,  large  pines  and  hemlocks 

LOS  COB  substrate  -  detritus  (50%  of  the  site),  rock  (45%)  and  5%  lily  pads. 

Site  #  3  shoreline  -  numerous  T-brush,  large  pines  and  birches. 

SLT  COB  substrate  -  SLT  (70%  of  the  site).  Togs  ( 1 5%),  rock  ( 1 0%)  and  5%  lily  pads. 

Site  #  4  shoreline  -  T-brush,  mostly  coniferous  forest  (spruce  dominated). 

SLT  LOS  substrate  -  Eriocaulon  mats  (60%  of  the  site),  SLT  (20%),  detritus  (15%)  and 

5%  lily  pads. 

Site  #  5  shoreline  -  T-brush,  mostly  deciduous  forest,  white  pines. 

COB  CSD  LOS        substrate  -  Eriocaulon  mats  (50%  coverage  of  the  site),  COB  imbedded  in 
CSD  (40%)  and  10%  detritus. 


App.  2  -  8 


PEARCELEY  LAKE 

Drainage  System         Nineteen  Georgian  Bay  tributaries  watershed  (2EA20). 

The  outflow  runs  west  through  Boyce  Creek  and  eventually  drains  into  Lake 
Huron  via  the  Magnetawan  River  and  Georgian  Bay. 


Geology 


The  surficial  cover  of  the  watershed  is  dominated  by  till  (64.7%), 
accompanied  with  unsubdivided  glaciofluvial  outwash  (7.5%).  The  bedrock 
in  this  watershed  consists  of  granite,  gneiss,  quartzose  sandstone,  syenitic  and 
associated  alkalic  rocks  (86.9%  of  the  land  area). 


Crayfish  Species  Cambarus  bartoni. 


Stresses 
Acidification: 


Eutrophication: 

Site  #1 
COB  CSD  LOS 

Site  #2 
COB  CSD  LOS       substrate  -  rocks  (40%),  sand  (20%),  detritus  (20%)  and  20%  sticks. 

Site  #3  shoreline  -  rocky  shore,  large  logs,  spruce,  birch  and  pine  trees. 

LOS/SLT  CSD         substrate  -  detritus/SLT  (40%),  rocks  (30%)  and  1 0  %  macrophytes. 

Site  #4  shoreline  -  balsam  firs,  yellow  birch  and  labrador  tea. 

PEB/CSD  substrate  -  stones/rocks  (50%),  SLT/detritus  (30%)  and  20%  logs. 

Site  #5  shoreline  -  birch,  spruce,  grasses,  labrador  tea,  floating  logs,  bullrushes. 

SLT/LOS  COB        substrate  -  logs  (30%),  SLT/detritus  (30%)  and  rock  (20%). 


Pearceley  Lake  is  rated  as  acidified  as  a  result  of  the  low  buffering  capacity 
(TIA  Alkalinity  =  lu  eq-L'). 

Cultural  eutrophication  is  not  a  stress  in  Pearceley  Lake.  Secchi  depth 
measurements  (mean  value  =  5.5  m)  and  the  chemical  parameter  total 
phosphorus  (ice-fi-ee  mean  value  =  4.5  /^eq-L"')  mdicate  that  Pearceley  Lake 
is  oligotrophic. 

shoreline  -  large  rocks,  oaks,  ferns,  birch,  spruce,  balsam  firs,  labrador  tea 

and 

grasses. 

substrate  -  rocks  (40%),  sand  (30%),  detritus  (15%)  and  15%  sticks. 

shoreline  -  large  rocks,  stumps,  floating  logs,  spruce,  birch  and  labrador  tea. 


App.  2  -  9 


PINCHER  LAKE 

Drainage  System 

Geology 


Moon  River  and  Go  Home  River  watershed  (2EB13). 

The  outflow  runs  southwest  to  Clara  Lake  which  flows  through  a  series  of 
lakes  which  eventually  leads  to  Lake  Huron. 

The  surficial  cover  is  dominated  (61.8%  of  the  area)  by  bedrock  knobs  and 
ridges,  with  very  thin  discontinuous  drift  cover.  Sections  of  till  account  for 
19.1%  of  the  watershed.  Pond  areas  cover  2.4%,  and  swamp  and  organic 
deposits  cover  2.7%  of  the  watershed.  The  bedrock  geology  consists  of 
granite,  gneiss,  quartzose  sandstone,  syenitic  and  associated  alkalic  rocks 
(96.7%  ofthe  land  area). 


Crayfish  Species  Cambarus  bartoni. 

Stresses 
Acidification:  The  lake   is  rated  as  extremely  sensitive  to  acid  loading  (Alkalinity  =  -1 

/zeq-L"'). 

Eutrophication:  Secchi  depth  measurements  (mean  value  =  5.3  m)  and  the  chemical  parameter 

total  phosphorus  (ice-free  mean  value  =  7.5  ^ieq-L'')  indicate  that  Pincher 
Lake  is  oligotrophic. 

Site  #1  shoreline  -  leather  leaf,  cedar,  black  spruce  and  tamarack  trees. 

COB  LOS  substrate  -  rocks  (40%  ofthe  site),  detritus  (30%)  and  30%  sticks. 

Site  #2  shoreline  -  leather  leaf. 

LOS  substrate  -  detritus  (80%  ofthe  site),  and  20%)  sticks. 

Site  #3  shoreline  -  leather  leaf,  hemlock,  cedar  and  black  spruce. 

LOS  CSD  COB         substrate-  detritus (50% ofthe  site),  sand  (20%),  rocks  (10%),  sticks  (10%) 
and  1 0%)  macrophytes. 

Site  #4  shoreline  -  leather  leaf,  hemlock,  cedar  and  black  spruce. 

LOS  COB  substrate  -  detritus  (55%  ofthe  site),  sticks  (40%)  and  5%  rocks. 

Site  #5  shoreline  -  leather  leaf  and  cedar  trees. 

LOS  substrate  -  logs/sticks  (60%  ofthe  site),  and  40%  detritus. 


App.  2  -  10 


PLASTIC  LAKE 

Drainage  System 


Geology 


Crayfish  Species 

Stresses 
Acidification: 


Eutrophication: 


Site#l 
LOS  CSD 


Site  #2 
LOS 


Site  #3 
LOS 


Site  #4 
COB  CSD  SLT 


Site  #5 
LOS  COB  BOU 


Cameron  Lake  drainage  watershed  (2HF10). 

The  outflow  runs  south  to  St.  Nora  Lake.  St.  Nora  Lake  eventually  flows 
through  Boshkung.  Mountain  and  Horseshoe  Lakes  en  route  to  the  Gull  River 
which  eventually  reaches  Lake  Simcoe  and  then  Georgian  Bay  in  Lake  Huron 
(Girardetal.  1985). 

The  surficial  cover  of  the  watershed  is  dominated  by  a  shallow, 
discontinuous,  sand  basal  till  containing  angular  to  sub-angular  boulders 
(Girard  et  al.  1 985).  The  bedrock  is  an  erosion  and  weather  resistant  gneiss, 
•with  a  substantial  igneous  component.  A  small  meta-gabbro  plug  appears  on 
the  east  shoreline  of  the  lake. 
No  crayfish  were  caught  in  the  1988  study  . 


The  lake  is  rated  as  extremely  sensitive  to  acid  loading  (Alkalinity  =  12 
Aieq-L"'). 

Cultural  eutrophication  is  not  a  stress.  Secchi  depth  measurements  (mean 
value  =  6.1  m)  and  the  chemical  parameter  total  phosphorus  (ice-fi^ee  mean 
value  =  5.1  A^eq-L')  indicate  that  Plastic  Lake  is  oligotrophic. 

shoreline  -  medium  size  rocks,  "dead  heads",  white  pine,  cedars  and  white 

birch. 

substrate  -  rocks/sticks  (50%),  detritus  (20%),  sand  (10%)  and   10% 

macrophytes  Eriocaulon. 

shoreline  -  labrador  tea,  flat  rock,  large  dead  trees  and  saplings  of  white 

pine, 
substrate  -  mixture  of  LOS  and  detritus,  accompanied  with  60%  macrophytes 

shoreline  -  located  near  the  mouth  of  the  stream  (pel ).  The  shoreline     LOS 

consists  of  large  flat  rocks  with  lots  of  vegetation  (several  species  of 

grasses). 

substrate  -  logs  (40%  of  the  site)  and  30%  macrophyte  Eriocaulon. 

shoreline  -  rocky  bottom  accompanied  by  "dead  heads";  hemlock,  white  pine, 

cedar  and  labrador  tea  (type  of  shrub). 

substrate  -  rocks  (50%),  sand/SLT  (20%),  macrophytes  (20%)  and  10% 

logs/boulders. 

shoreline  -  The  shoreline  contains  bedrock  up  to  the  waterline;  hemlock  and 

large  white  pines. 

substrate  -  logs/sticks  (50%),  rocks/BOU  (30%)  and  20%  macrophytes. 


App.  2-11 


SKIDWAY  LAKE 

Drainage  System 

Geology 


Moon  River  and  Go  Home  River  watershed  (2EB2). 

The  outflow  runs  south  to  Code  Lake  and  eventually  drains  into  Lake  Huron 
via  a  variety  of  small  lakes. 

The  surficial  cover  is  dominated  by  thin  drift  (83.3%),  while  the  remaining 
16.7%  is  lake  surface  area.  The  bedrock  geology  in  this  watershed  consists 
of  granite,  gneiss,  quartzose  sandstone,  syenitic  and  associated  alkalic  rocks 
(100%  ofthe  land  area). 


Crayfish  Species  Orconectes  virilis. 

Stresses 

Acidification:  The  lake  is  rated  as  extremely  sensitive  to  acid  loading  (Alkalinity  =  -4.8 

Aicq-L''). 

Eutrophication:  Cultural  eutrophication  is  not  a  stress.   Secchi  depth  measurements  (mean 

value  =  4.4  m)  and  the  chemical  parameter  total  phosphorus  (ice-free  mean 
value  =  6.7  //eq-L'')  indicate  that  Skidway  Lake  is  oligotrophic. 

Site#l  shoreline  -  leather  leaf,  hemlock  and  red  oak  trees. 

LOS  substrate  -  detritus  (90%  ofthe  site),  and  10%  sticks/logs. 

Site  #2  shoreline  -  stumps,  sticks,  hard  stem  bulrush  and  hemlock  trees. 

LOS  substrate  -  hard  stem  bulrush  (50%  ofthe  site). 

Site  #3  shoreline  -  leather  leaf,  hemlock  and  red  oak  trees. 

LOS  substrate  -  detritus  (65%  ofthe  site),  and  35%  sticks. 

Site  #4  shoreline  -  water  lily,  arrow  heads,  leather  leaf,  white  pine  and  hemlock 

LOS  trees. 

substrate  -  detritus  (70%  ofthe  site),  sticks  (20%)  and  10%  macrophytes. 

Site  #5  shoreline  -  leather  leaf  flood  plain  with  sticks  and  logs. 

LOS  CSD  substrate  -  detritus  and  sand. 
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WESTWARD  LAKE 


Drainage  System         Oxtongue  River  drainage  watershed  (2EB 1 1 ). 


Westward  flows  through  a  pond  and  enters  the  Oxtongue  River.  The  flow 
then  continues  through  to  Lake  of  Bays  and  into  the  South  Muskoka  River. 
The  Muskoka  and  Moon  River  system  finally  enters  into  Georgian  Bay  on 
Lake  Huron. 


Geology 


The  surficial  cover  is  dominated  by  bedrock  knobs  and  ridges  with  very  thin, 
discontinuous  drift  (49.4%).  Adjacent  areas  of  thin  drift  with  numerous 
outcrops  (17.6%  of  the  area)  are  accompanied  by  glaciofluvial  outwash 
(4.9%).  The  only  pond  which  is  located  at  the  north  end  of  Westward  Lake 
accounts  for  0.5%  of  the  watershed.  The  bedrock  geology  consists  of  granite, 
gneiss,  quartzose  sandstone,  syenitic  and  associated  alkalic  rocks  (93.1%  of 
the  land  area). 


Crayfish  Species  Cambarus  bartoni  and  Orconectes  propinquus. 


Stresses 
Acidification: 


The  lake  is  rated  as  moderately  sensitive  to  acid  loading  (Alkalinity  =  42. 1 

A^eq-L"'). 


Eutrophication:  Secchi  depth  measurements  (mean  value  =  6.4  m)  and  the  chemical  parameter 

total  phosphorus  (ice-fi-ee mean  value  =  4.4  /.^eq-L"')  indicate  that  Westward 
Lake  is  oligotrophic. 

Site  #1  shoreline  -  cedar  and  black  spruce  trees. 

LOS  CSD  substrate  -  thin  veneer  detritus  (50%  of  the  site),  sticks/logs  (30%)  and  20% 

exposed  sand. 


Site  #2 
LOS 


shoreline  -  cedar  and  black  spruce  trees, 
substrate  -  sticks/logs  (100%  of  the  site  detritus). 


Site  #3  shoreline  -  cedar  trees. 

CSD  LOS  COB  substrate  -  sand  (40%  of  the  site),  detritus  (40%),  rocks  (10%)  and  10% 
sticks/logs. 

Site  #4  shoreline  -  leather  leaf  and  black  spruce  trees. 

COB  CSD  substrate  -  rocks  (80%  of  the  site),  sand  (10%)  and  10%  sphagnum  moss. 

Site  #5  shoreline  -  leather  leaf,  cedar,  white  pine  and  black  spruce  trees. 

LOS  COB  substrate  -  detritus,  logs/sticks  and  rocks  (percentages  unknown). 
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YOUNG  LAKE 

Drainage  System 

Geology 

Crayfish  Species 

Stresses 
Acidification: 

Eutrophication: 


Site#l 
CSD  PEB 
LOS  SLT 

Site  #2 
CSD  LOS 

Site  #3 


CSD  LOS 


Site  #4 
LOS 


Site  #5 
CSD  LOS 


Skeleton  River  drainage  watershed  (2EB7). 

The  outflow  joins  Skeleton  River  which  flows  into  Skeleton  Bay  on  Lake 
Rosseau. 

The  bedrock  geology  in  this  watershed  consists  of  granite,  gneiss,  quartzose 
sandstone,  syenitic  and  associated  alkalic  rocks. 

Cambarus  bartoni  and  Orconectes  propinquus. 


The  lake  is  rated  as  moderately  sensitive  to  acid  loading  (Alkalinity  =  90.2 

//eq-L"')- 

Secchi  depth  measurements  (mean  value  =  5 .7  m)  and  the  chemical  parameter 
total  phosphorus  (ice-fi-ee  mean  value  =  7.5  //eq-L'')  indicate  that  Young 
Lake  is  oligotrophic. 

shoreline  -  grasses,  white  pine,  birch,  cedar,  balsam  fir  and  maple  trees, 
substrate- macros (Eriocaulonmats, coverage 40%), sand/PEB (30%),    SLT 
/detritus  (25%)  and  5%  sticks. 

shoreline  -  t-brush,  floating  logs,  white  pine,  oak,  birch  and  balsam  fir  trees, 
substrate  -  sand  (85%  of  the  site),  detritus  (10%))  and  5%  sticks. 

shoreline  -  floating  logs,  cedar,  birch,  white  pine  and  hemlock  trees, 
substrate  -  sand  (80%  of  the  site),  detritus  (10%),  sticks/logs  (5%))  and  5% 
macrophytes  (Eriocaulon). 

shoreline  -  t-brush,  grasses,  floating  logs,  cedar,  birch  and  hemlock        SLT 

trees. 

substrate  -  SLT/detritus(45%  of  the  site),  macros  (reeds  and  Eriocaulonmats, 

coverage  45%)  and  10%  logs. 

shoreline  -  t-brush,  white  pine,  cedar,  birch  and  hemlock  trees, 
substrate  -  sand  (50%  of  the  site),  detritus  (40%)  and  10%  logs/sticks. 
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APPENDIX  3 
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APPENDIX  5 
FALL  1989  BENTHIC  GENERA  LISTS  FOR  EACH  LAKE 


BLUE  CHALK  LAKE  NOV  25  1989 


TAXONOMIC  NAME 

TURBELLARIA 

I>ugesia 
NEMATODA 

Anatondius 
Mcnruthjdae 
OUGOCHAETA 

Enchytraeidac 
Dyodrilus 
Lumbn  cuius 
Slavanis 
Stylana 

Tubificidac  +  hairs 
HIRUDDVEA 

HelobdeUa 
AMPHIPODA 

Crangonyx 

HyaleUa 
EPHEMEROPTERA 

Caenis 

Ephemera 

Euiylophella 

Hexageiua 

Leptophlebia 

Stcnacron 

Stenoncroa 
ODONATA 

Boyena 

Enallagma 

Tctragonuna 

Hagemus 

Gomphus 

Ischnura 

Leucorrhinia 

LibeUula 
PLECOPTERA 

Isopcria 
HEMIPTERA 

Sigara 
TRICHOPTERA 

Agarodes 
Molanna 
Mystacidcs 
Nectopsychc 
Occctis 
Oxyethira 
Pofyccntropus 
Ptilostomis 
Pycnopsychc 
Tnacnodes 
COLEOPTERA 
Dubiraphja 
Ectopna 
Hydroporus 
Macronychus 
StencLmis 


SITE 

TOTAL 

MEAN 

STD 

-1 

I 

2 

3 

4 

5 

" 

7 

7 

1,4 

3,3 

■ 

7 

7 

14 

3.1 

■ 

10 

3 

6 

19 

:        3,8 

:     4.3 

■ 

8 

1 

4 

13 

2.6 

3.4 

■ 

2 

2 

2 

6 

12 

1.1 

70 

21 

11 

■■  ;;  3^^ 

:ii  :   .:« 

113 

■     2Z6 

■■-  27.3 

37 

9 
3 

2 

5 

53 
3 

10  6 
06 

15.1 
1.3 

3 

1 

15 

30 

46 

2 

1 

4 

3 
4 

06 
08 

09 
18 

20 

8 

5 

2 

35 

70 

79 

2 

2 

0.4 

0.9 

2 

2 

04 

09 

185 

194 

222 

132 

181 

914 

18Z8 

32;6 

i 

1 

02 

0.4 

185 

194 

222 

132 

180 

913 

182.6 

326 

88 

26 

87 

68 

29 

298 

:::      .    59,6 

3^4 

10 

9 

6 

1 

2 

28 

56 

40 

6 

1 

7 

14 

2.6 

33 

2 

1 

22 

23 

6 

1 

86 

2 

17  2 
04 

12.9 
0.5 

38 

12 

54 

41 

20 

165 

330 

16  9 

1 

2 

3 

2 

2 

8 
2 

16 
04 

11 
09 

12 

3 

17 

6 

<> 

47 

9.4 

5,4 

1 

1 

0.2 

04 

6 

2 

10 
1 

3 

8 

29 

1 

58 
0.2 

3.0 
04 

3 

06 

13 

1 

1 
1 

1 

1 
2 

1 

8 

1 
1 
3 

1.6 
02 
0  2 
06 

09 
04 
0,4 
09 

1 

I 

0,2 

a4 

1 

1 

0  2 

04 

1 

I 

0:2 

0.4 

1 

1 

02 

04 

12 

5 

13 

22 

12.0 

640 

12.8 

6.1 

1 

2 

3 

06 

09 

2 

1 

3 

06 

09 

4 

1 

4 

4 

13 

2.6 

19 

1 

3 

4 

8 

1.6 

1.8 

2 

1 

1 

I 

4 

1 

0.8 
0.2 

0.7 
04 

3 

I 

2 

1 

2 

7 

1.4 
04 

11 

09 

1 

7 

13 

1 
1 

22 

1 

44 
0.2 

55 
04 

«5 

!0 

■,::'28:::m 

,--2- 

4 

109 

21.8 

26.2 

11 

5 

16 

32 

64 

73 

1 

3 

1 
1 

3 
1 

5 

06 
0.2 
1.0 

13 

04 
1,2 

51 

4 

9 

4 

681 

13.6 

21.1 

BLUE  CHALK  LAKE  NOV  25  1989 


TAXONOMIC  NAME 

DIPTERA 

DOTERA:  OntopogonkUe 

Bezzia 

Dasybetea 

Palpomyia 

Probczzia 
DIPTERA:  ChiroDomidae 

Su  b  fun.-Tuiypodin«e 

Ablabesmyia 

Conchapelopia 

Djalroabatista 

Labrundinia 

Laisia 

Procladius 

Thjcnemanniinyia 

ZavreUmyia 

Su  bCuiL-OrtbocUdiuue 

Corynooeura 

Epoicocladius 

HelcTotnssocI  adi  us 

Parakicffenella 

Psectrocladius 

Xylolopus 

Zalutschia 

Su  bfam. -Chlrooominse 
Tribe-Chlronomiiil 

Cryplochirooomus 

Demicryplochirononaus 

Ehcrotcndjpcs 

Glyptotcndipes 

Lauterbomiella 

Microtendipes 

Nitothauroa 

Pagastiella 

Paratendipes 

Phaenopscctra 

PolypcdJlum 

Pseudochironomus 

Stenochironomus 

Suctochironomus 

Tribclos 
T  ribe-TanytAnlni 

CI  adotanytarsus 

Paratanytarsus 

Stempellina 

StempcIliiKlla 

Tanytareus/Micropscctia 
DIPTERA:  Misc. 

Empidi  dae :  Hemerodromi  a 
GASTROPODA 

Arruucola 

Fcmssia 
BIVALMA 

Muscubuzn 

Pisidium 


SITE 

TOTAL 

MEAN 

STD 

1 

2 

3 

4 

5 

352 

248 

166 

112 

279 

1187 

237,4 

5044 

39 

8 

4 

2 

53 

10.6 

161 

5 

1 

2 

2 

10 

2 

17 

2 

1 

2 

1 

04 
02 

09 

04 

32 

6 

2 

40 

8 

122 

341 

240 

162 

112 

276 

1131 

226.2 

90  8 

210 

I3« 

89 

36 

161 

634 

126.8 

6d9 

23 

37 

15 

18 

9 

102 

204 

95 

13 

3 

14 

7 

20 

57 

11.4 

66 

21 

15 

46 

82 

164 

190 

4 

2 

6 

1.2 

1.6 

140 

51 

42 

3 

69 

305 

610 

50.3 

9 

19 

9 

4 

16 

57 

11.4 

6.0 

1 

1 

2 

1 

5 

1.0 

07 

3 

12 

3 

2 

20 

40 

46 

:  17  i ; 

:     13   - 

7 

13 

17 

67 

13.4 

4.1; 

1 
1 

3 

4 

1 

08 
02 

1.3 
0.4 

4 

6 

7 

17 

3.4 

2.9 

9 

1 

1 

1 

12 

2.4 

3.7 

3 

2 
1 

3 

7 

9 

24 
1 

48 
02 

2.7 

04 

1 

2 

3 

2 

8 

1.6 

11 

114 

89 

66 

63 

98 

430 

86.0 

21.6: 

76 

24 

34 

43 

198 

39.6 

22.1; 

4 

4 

4 

2 

14 

2.8 

18 

2 

2 

04 

09 

7 

2 

1 

3 

3 

21 

36 

1 

7.2 
0.2 

71 
0.4 

3 

4 

3 

3 

2 

15 

3.0 

0.7 

1 

4 

5 
1 

4 

2 

14 
3 

2.8 
0.6 

12 
0.9 

1 

20 

4 

2 

1 

27 
1 

54 
0.2 

8.3 
04 

2 

1 

3 

0.6 

09 

1 

33 

2 

2 

1 

39 

7.8 

116 

1 

1 

1 

1 
1 

8 

1 

12 
2 

2.4 
0.4 

2.8 
05 

2 

2 

04 

09 

8 

3 

15 

1 

27 

5.4 

6.2 

93 

i3 

42 

29 

55 

232 

46A 

30.3; 

48 

2 

1 

23 

74 

148 

20.9 

6 

1 

1 

8 

16 

3.2 

3.6 

10 

20 

30 

6.0 

8.9 

3 

1 

4 

0.8 

1.3 

26 

11 

39 

28 

4 

108 

21.6 

12.5 

2                                                                  1 

3 

Cfi 

0.9 

2                                                                  1 

3 

0.6 

09 

;    1               ;     :                  1             1 

3 

0,6 

o.S; 

1 

1 

1 

1 

04 
0.2 

05 
04 

::;  ;12;;:: 

:  .;;2^ 

;;    ^3 

2 

1 

20 

40 

4,5; 

1 

1 

02 

0.4 

12 

2 

2 

1 

I 

18 

3.6 

42 

CLEAR  LAKE  NOV  8  1989 


TAXONONDC  NAME 


NEMATODA 

Anatonchus 

McTTTUthidae 
OUGOCHAETA 

Enchytraeidac 

LumbncuJus 

Tubificidae  -*-  haus 
HIRUDINEA 

EipobdeUa 
AMPHIPODA 

Crangonyx 

Hyalella 
EPHEMEROPTERA 

Caenis 

EmylopbeUa 

Hexageiua 

Lq)topKlebJa 

StcnoDcma 
ODONATA 

Aeshna 

Basiaesdma 

Boycna 

Celilhemis 

Enaliagroa 

Tetragonuria 

Hageiuus 

Gomphus 

Ischnura 

LibelluJa 

Macromia 

SomatochJora 
MEGALOPTERA 

Sialis 
TRICHOPTERA 

Agarodes 

Banksiola 

Hydroptila 

Lcpidostoma 

Molanna 

Mystaades 

Nectopsyche 

Nyaiophylax 

Oecctis 

Oxycthira 

Polyccntropus 

Plilosionus 

Pycnopsychc 

Tnacnodcs 
LEPEDOPTERA 

Eoparargyractis 
COLEOPTERA 

Hydropoois 

Macronychus 

Stenelmis 


SITE 

TOTAL 

MEAN 

STD 

1 

2 

3 

4 

5 

sub 

sub 

sub 

sub 

:. -.1::.;;:.,    ,,::1 -1       ,,  •  ,  i 

4 

0,8 

0,4 

1 

1 

0,2 

0,4 

1 

1 

1 

3 

0.6 

05 

-  .,      :■   ,.«:: 

38 

6 

17 

69 

33.8 

148 

2 

24 

2 

13 

41 

8.2 

102 

6 

13 

4 

23 

46 

5,4 

1 

4 

5 

1,0 

1,7 

2                                                           

2 

0,4 

0;9 

2 

2 

04 

09 

74 

8M 

498 

920 

ISO 

2486 

497:2 

373.8 

59 

43 

IS 

45 

13 

178 

35.6 

19,4 

15 

771 

480 

875 

167 

2308 

461  6 

3719 

2»7 

IJI 

24 

213 

29 

584 

ii6,« 

91.8 

1 

6 

1 

110 

20 

138 

27.6 

46.7 

189 

69 

9 

65 

4 

336 

67.2 

74.5 

7 

7 

1.4 

3,1 

15 

18 

14 

35 

3 

85 

17  0 

11,6 

2 

11 

3 

2 

18 

3.6 

43 

,    4 

7: 

38 

20 

16 

85 

170 

134 

1 

I 

1 

1 

2 
1 

1 

04 
0,2 
02 

05 
04 
04 

12 

2 

4 

18 

3,6 

5,0 

1 

19 

4 

1 

23 

1 
1 

46 
02 
02 

8,2 
0,4 
0,4 

3 

4 

5 

12 

1 

25 

50 

4,2 

2 

2 

04 

09 

1 

7 

7 
1 

1.4 
02 

3,1 
04 

2 

I 

3 

06 

08 

3 

3 

13 

19 

3,8: 

5.4 

3                  3                                   13 

19 

38 

5.4 

32 

97 

82 

42 

22 

275 

55,0 

327 

6 

12 

19 

3 

1 

41 

8.2 

73 

1 

8 

1 

9 

1 

18 
02 

3,5 
04 

6 

6 

1.2 

27 

6 

12 

2 

6 

2 

28 

56 

41 

13 

20 

1 

34 

68 

9,2 

3 

1 

2 

6 

1.2 

1,2 

2 

2 

04 

09 

2 

15 

25 

7 

6 

55 

11.0 

8,2 

2 

1 

3 

06 

08 

I 
1 

2 
1 

8 

1 

11 
■      3 

2.2 
06 

3,3 
05 

14 

33 

9 

12 

3 

3 

71 

5 

142 
10 

11,3 
13 

15 

15 

3,0 

6.7 

15 

15 

30 

67 

6 

1 

12 

19 

3,8 

5.2 

5 

1 

5 
I 

1.0 
0.2 

2  2 
04 

1 

12 

13 

16 

53 

CLEAR  LAKE  NOV  8  1989 


TAXONOMIC  NAME 


DIPTERA 

DIPTERA:Ceratopogonidie 

Bezzia 
Probezzia 
DIPTERA:  Chironomidae 
Subfam. -Tanypodi  lue 

Ablabesmyia 

Conchapelopia 

Proctadius 

Thi  cncmamumyi  a 

Subfam. -Prodiamesinae 

Monodiamesa 

Subfam. -Orthoclad  iinae 

Heterotnssoc  t  adius 

Lumiopfayes 

Parakieffenella 

Psectrocladius 

Rheocricotopus 

Zalutsdua 

Subfam. -C  hironom  i  nae 

Tribe-ChirDnomi  ni 

Chironomus 

Cryptochironomus 

Dicrotendipes 

Gtyptotendipes 

Microtcndipes 

Nilothauma 

Pagastiella 

Potyp«lilum 

Pscudochironomus 

Stcnochironom  us 

SUctodiironomus 

Tribclos 

Tribe-Tanytanini 

Cladotanytarsus 

Paratanytar^us 

Tanytareus/Micropscctra 
DIPTERA:  Tlpulidae 

Pcdicia 
DIPTERA:  Mbc 

E>ol)chopodidae 

Empididae;Hcmcrodrom]a 
GASTROPODA 

Fcmssia 

Mcnetus 
BIVALVU 

Pisidium        * 


SITE 

TOTAL 

MEAN 

STD 

1 

2 

3 

4 

5 

sub 

>ub 

sub 

sub 

51S.3 

200.8 

4082 

45 

283 

1455  J 

291  1 

1831 

37, 

8 

31 

9 

9 

94 

U.t 

14,0 

23 

4 

28 

9 

9 

73 

146 

92 

14 

4 

3 

21 

42 

58 

479.3 

1928 

3762 

36 

274 

1358,3 

271,7 

170.1 

288 

289 

116J 

4 

2.7 

1809 

362 

46  7 

24 

5.8 

15 

27 

47.5 

9.5 

8.8 

48 

8 

8 

1 

21 

4.2 

3.6 

14 

90 

3 

106.7 

21.3 

389 

2 

4 

57 

11 

17 

5,8 

5,8 

12 

2,6 

6 

5,8 

12 

2.6 

!34.2 

76 

I 

14Z8 

28.6 

59.  J 

719 

71.9 

144 

2S.8 

4.8 

48 

1.0 

Z\ 

96 

9.6 

1.9 

4.3 

28.7 

4 

1 

33.5 

6.7 

114 

144 

14.4 

2.9 

6.4 

48 

4 

86 

17 

2.1 

316:3 

1581 

2521 

3i 

271J 

1028.8 

205.8 

J  13.4 

2875 

156  2 

252  1 

29 

986 

823.4 

164,7 

1067 

4 

6 

9.3 

1.9 

26 

8 

7.5 

1.5 

3.4 

48 

3.8 

48.9 

3 

8.2 

68.7 

13.7 

17.7 

4 

2 

5.9 

1.2 

17 

48 

54 

64 

5 

47 

174.3 

34.9 

280 

2 

4 

1 

6  7 

13 

16 

3 

2.7 

0  5 

1.2 

48 

6 

1 

3 

14.8 

3.0 

22 

48 

56 

12 

9 

15 

%.8 

19  4 

186 

2 

4 

1 

6 

112 

2.4 

2.2 

258.7 

27 

23 

3 

311.3 

623 

110.4 

9.6 

2 

87 

4 

14 

115  7 

23,1 

357 

218 

1.9 

2 

172,7 

205.4 

4i.! 

74,5 

4.8 

2 

2 

3 

114 

2,3 

1.7 

144 

144 

2,9 

6.4 

96 

170 

179  6 

359 

671 

1 

J 

0,2 

0,4 

1 

1 

02 

04 

J                                     1 

2 

0-4 

0.5 

1 

1 

02 

04 

1 

1 

02 

04 

11                10 

12 

2.4 

43 

1 

4 

5 

1  0 

17 

1 

6 

7 

14 

26 

22 

4 

4 

3 

33 

6.6 

8;8 

22 

4 

4 

3 

33 

66 

T8 

CROSSON  LAKE  OCT  26  1989 


TAXONOMIC  NAME 


TURBEIXARIA 

Dugesia 
NEMATODA 

Anatonchus 

Dorylaimus 

Mermithidae 
OUGOCHAETA 

AuJodnlus 

Enchytracidae 

Ilyodhlus 

Lumbncuius 

Nais 

Slavania 

Tubificidae  +  hairs 

Uncinais 

Vcjdovslcyella 
HIRUDINEA 

Gloiobdella 

Helobdella 
AMPHIPODA 

Crangonyx 

Hyalella 
HYDRACARINA 

Hydrodroma 

Hygrobatcs 

Limnocharcs 

Pscudohydryphanics 

Unjomcola 
COLLEMBOLA 

Hypogastnira 
EPHEMEROPTERA 

Caenis 

EurylophcUa 

Hexagcma 

Leploph]ebia 

Stcnacron 

Stcnonema 
ODONATA 

Basiaeschna 

Cclithcmis 

Enallagma 

Tetragonuna 

Hagcnius 

Gomphus 

Ischnura 

Libellula 
HEMIPTERA 

Lelhoccnjs 
MEGALOPTERA 

Sialis 
TRICHOPTERA 

Agarodes 

Agypma 

Hydroptila 

Lepidostoma 

Lypc 

Molaima 

Kfystacides 

NecU^jsyche 

Nyctiophylax 

Occctis 

Oxycthira 

Polyccnlropus 

Pycnopsychc 

Tnacnodes 
COLEOPTERA 

Donacta 

E>ubiraphja 

Macronychus 

Phytx>sus 

Stenelims 


SITE 

TOTAL 

MEAN 

STD 

1 

2 

3 

4 

S 

lub 

sub 

sub 

sub 

sub 

2               :                                         I     :                       1 

:    4 

08 

0,8 

2                                                         1                            1 

4 

08 

08 

a 

:  ;5 

4 

4 

J5 

3.0 

20 

1 

1 

1 

2 
1 

04 
02 

05 
04 

! 

5 

3 

3 

12 

2.4 

19 

,.,:  .  n 

10 

15 

5 

2 

;  ::49 

98 

.    :::    6,4 

2 

4 

6 

1.2 

18 

9 

2 

2 

2 

1 

16 

3.2 

3,3 

7 

3 
1 

3 

13 

1 

2.6 
02 

29 
04 

1 

3 
1 

1 

4 
2 

08 
04 

13 

05 

I 

1 

I 

2 

1 

4 
2 

1 

08 
0.4 
02 

08 
05 
04 

I                                   1 

:     2 

:  a4 

0.5 

1 

1 

02 

0,4 

I 

1 

02 

04 

153 

;     540 

245 

150 

126 

814 

3628 

47.1 

3 

1 

1 

5 

10 

12 

150 

140 

245 

149 

125 

809 

1618 

47.6 

i:,:::12:: 

:;;:-:::3;   ;:; 

;:::::;::4:i:   : 

::   ::.     6 

::::;::25 

::   ::5,0 

..    ,,:::,:4.5 

1 

1 

02 

0,4 

1 

1 

02 

04 

5 

5 

1.0 

2,2 

11 

1 

2 

14 

28 

47 

1 

2 

1 

4 

08 

08 

2                  1 

3 

0.6 

0,9 

2                  1 

3 

06 

09 

223 

251 

120 

87 

«1 

762 

152  4 

79,3 

92 

190 

67 

27 

34 

410 

82.0 

65  8 

32 

I 

10 

11 

5 

15 

73 

2 

146 
04 

104 
05 

95 

49 
1 

40 

53 

1 

32 

269 

3 

538 
06 

244 
05 

2 

1 

1 

5 

10 

07 

17 

22 

30 

19 

60 

14$ 

296 

17.7 

1 

02 

04 

49 

49 

98 

219 

6 

7 

5 

3 

22 

4.4 

2,2 

2 

3 
1 

3 

3 

n 

1 

22 
02 

13 

04 

7 

3 

17 

10 

4 

41 

8.2 

56 

2 

2 

7 

3 

14 

28 

2.6 

6 

1 

1 

1 

9 

18 

21 

1 

1 

02 

04 

1 

1 

02 

04 

5                                     1 

6 

1.2 

22 

5                                     1 

6 

1  2 

22 

18 

22 

29 

29 

5 

103 

20  6 

99 

2 

1 

4 

4 
1 

1 

10 

2 
1 

1 

2.0 
04 
04 
02 
02 

20 
05 
05 
04 
04 

1 

] 

04 
02 

09 
04 

8 

7 

14 

34 

68 

45 

4 

08 

18 

2 

4 

4 

4 

18 

36 

08 

3 

1 

7 

14 

15 

1 

5 

10 

20 

23 

1 

1 

4 

1 

9 

I  8 

04 

16 

05 

80 

123 

99 

20 

328 

65.6 

506 

1 

2 

04 

05 

76 

120 

92 

2 

291 

582 

54.1 

2 

1 

6 

12 

1 

2.4 
02 

2.3 
04 

2 

1 

1 

18 

22 

44 

81 

CROSSON  LAKE  OCT  26  1989 


TAXONOMIC  NAME 


DIPTERA 

DIPTERA:  Ceratopogonidae 

Bezzia 

Palpomyia 

Prc^wzzia 

DIPTERA:  Chironomidae 
Subfun. -Tanypodinac 

Ablabesmyia 

Conchapclopia 

pjahnabatista 

Labnindinia 

Larsia 

Procladius 

Zavreliinyia 

Subfam.-0  rthocladii  nae 

Hclcrolanylarsus 

Hctcrotnssoc  I  adius 

Parakicffehella 

Psectnxladius 

Zalutschia 

SubfanL-Chironominae 
Tribe-Chironomini 

Chironomus 

Dicrotcndipcs 

Endoduronomus 

LauterbomielU 

Microtendipes 

NUothauma 

Pagastiella 

Paratendipcs 

Polypedilum 

Pseudochironomus 

Stenochironomus 

Tribe  los 

Zavreliella 

Tribc-Tanytanini 

C  ladotan\taT3Us 

Paratanytarsus 

Stempellina 

Stempellinella 

Tanytarsus/M)  cropscctra 
DIPTERA:  Tabanidae 

Chiysops 
DIPTERA:  Tipulidae 

Erioptera 
GASTROPODA 

Amnicola 

Fenissia 

Meoetus 
BIVALVU 

Pisidium 


SITE 

TOTAL 

MEAN 

STD 

1 

2 

3 

4 

S 

sub 

sub 

sub 

sub 

sub 

595 

563 

706 

365 

S56 

3084 

616.8 

ms 

9 

12 

18 

S 

16 

60 

ilO 

5,2 

6 

3 

8 

16 

33 

66 

54 

4 

4 

0  8 

18 

3 

9 

6 

5 

23 

46 

30 

586 

551 

686 

360 

840 

3022 

6044 

176.7 

B5 

198 

175 

137 

336 

98! 

J96.2 

82.6 

29 

39 

56 

72 

67 

263 

5i6 

164 

6 

17 

7 

11 

40 

80 

61 

53 

11 

25 

89 

178 

22.1 

6 

4 

10 

1.9 

27 

6 

11 

29 

46 

91 

119 

35 

121 

112 

22 

235 

525 

105.0 

853 

8 

8 

1.7 

38 

;.:;:.:;.  :i58. ::: 

88 

175 

6i:  ;i 

:  ;:;;i26: 

::;  608 

;  J21.6 

;    :    474 

14 

14 

28 

63 

18 

18 

3.5 

79 

18 

6 

28 

18 

17 

87 

174 

7.0 

47 

72 

91 

26 

59 

295 

59.0 

220 

76 

11 

42 

18 

50 

197 

394 

23.3 

293 

264 

335 

362 

378 

1433 

286.6 

yi9 

in 

88 

147 

126 

193 

666 

1311 

39.9 

12 

14 

4 

29 

59 

66 

41 

40 

28 

18 

126 

253 

506 

386 

6 

11 

25 

8 

51 

10.1 

9,4 

7 

7 

1.4 

3  1 

6 

22 

7 

18 

25 

78 

156 

88 

4 

4 

07 

16 

7 

7 

1.4 

3  1 

4 

4 

07 

1.6 

56 

17 

73 

146 

21.7 

6 

12 

14 

4 

17 

53 

10  6 

49 

7 

7 

14 

3  1 

41 

6 

7 

47 

100 

20  1 

22.0 

4 

4 

0  7 

16 

:     ::           Igi 

176 

189 

36 

IS5 

-   767 

5535 

65.8 

47 

127 

21 

92 

287 

574 

51.9 

41 

17 

7 

4 

42 

110 

22.0 

184 

6 

6 

1.1 

25 

6 

6 

11 

25 

94 

22 

161 

32 

51 

360 

719 

50.8 

I 

1 

<12 

04 

1 

1 

0.2 

0.4 

I 

I 

0.2 

D4 

1 

1 

0.2 

04 

33 

16 

1 

4 

11 

65 

130 

12.6 

2 

6 

1 

11 

20 

40 

45 

3 

1 

1 

5 

1.0 

1.2 

31 

7 

2 

40 

8.0 

132 

2 

J, 

r 

2     ■ 

6 

*4 

-28 

19 

2 

1 

3 

2 

6 

14 

2.8 

17 

CRADLE  LAKE  NOV  7  1989 


TAXONOMIC  NAME 

NEMATODA 

AnatCHKhus 
OUGOCHAETA 

Enchytraeidae 

Lumbnculus 
HKUDINEA 

Gioiobdella 

Ncpbclopsis 
AMPHIPODA 

Crangonyx 

Hyalella 
EPHEMEROPTERA 

Cacnis 

Eurylophella 

Leptophlebia 

Stenoocma 
ODONATA 

Aestma 

Cordulia 

Enallagma 

Gomphus 

Leucorrhmia 

Libellula 

Somatochlora 
HEMIPTERA 

Buenoa 

Cenocorixa 

Notonecta 

Sigara 
MEGALOPTERA 

Sialis 
TRICHOPTERA 

Agypnia 

Banksiola 

Molanna 

OeccUs 

Oxyethira 

Ptilostomis 

Pycnopsychc 

Tnacnodes 
COLEOPTERA 

Graphoderus 

Gynnus 

Hydroponis 
DIPTERA 
DIPTERA:  Cenitopogonidae 

Bczzia 

Monohcica 

Palpomyia 

Probczzia 
DIPTERA:  Chironomldae 

Subf am. -Tan  ypod  i  ns« 

Ablabcsmyia 

Ctmotanypus 

Procladius 

Zavreiimyia 

Subram.-Orthocladiinae 

HctcTotnssoc  iadj  us 

Pscctrocladius 

Stackclbcf^ma 

Subfam.-Chironoininae 

Tribe-Chironomini 

Chironomiis 

Cr>T>lochironomus 

Dicrotcndipes 

GJyplolendjpes 

Microtcndipes 

Nilothauma 

Paratendipcs 

Polypcdjium 

Pscudochironomus 

Stenochironom  us 

Tnbclos 

Tribe-Tanylariini 

C  ladotanytar^us 

Paralanylarsus 

Tanytarsus/Mi  cTopsectra 
DIPTERA:  Chaoboridae 

Chaobonis 
BIVALVTA 

Pisidjum 


SITE 

TOTAL 

MEAN 

STD 

1 

2 

3 

4 

5 

2 

2 

04 

0.9 

2 

2 

04 

0.9 

1                  !                                                      5 

7 

1.4 

2.Ji 

3 

3 

06 

1.3 

1 

1 

2 

4 

08 

08 

2  ;: 

::-3 

2 

,     :::     :      t 

■  lA 

:,,:   ,i,j; 

2 

2 

04 

0.9 

2 

1 

2 

5 

1.0 

1.0 

76 

iS 

34 

18 

81 

224 

44.8 

31,6 

13 

4 

3 

1 

21 

42 

5.2 

76 

2 

30 

15 

80 

203 

406 

35.6 

;       :;:;2     : 

1 

:,:■;]     : 

-    -5 

::  159 

169 

33.8 

70.0 

29 

29 

58 

130 

1 

1 

27 

29 

58 

119 

1 

2 

1 

4 

101 

109 

21.8 

44.3 

2 

2 

04 

09 

4 

% 

^         ••  4-':. 

4* 

59 

n« 

19.4 

1 

1 

2 

04 

0.5 

4 

1 

5 

1.0 

1.7 

36 

36 

72 

161 

2 

2 

04 

0.9 

7 

7 

14 

3  1 

1 

3 

2 

1 

6 
1 

1.2 
0,2 

13 
04 

:;2         : 

:;      7: 

4 

-:       1 

3 

18 

3.6 

2.1 

1 

1 

0,2 

04 

1 

1 

1 

1 

0,4 
02 

0.5 
04 

2 

5 

4 

1 

2 

14 

2,8 

1.5 

1 

1 

02 

0;4 

1 

1 

02 

04 

6 

IS 

:;:2    :. 

12 

9 

47 

9.4 

61 

1 

1 

02 

04 

1 

1 

0,2 

0.4 

1 

1 

1 

3 

0.6 

05 

4 

8 

5 

17 

34 

3.4 

2 

1 

2 

5 

10 

2.0 

1.9 

1 

2 

3 

0.6 

0.9 

1 

5 

1 

4 

1 

11 

1 

2.2 
0.2 

22 
0.4 

1                                     1                  7 

9 

1,8 

2.9 

1 

1 

0,2 

0.4 

1 

1 

0,2 

04 

7 

7 

1  4 

3  1 

42 

96 

65 

108 

371 

682 

136.0 

133.8 

4 

9 

2 

:       3 

21 

39 

7.8 

7:9 

3 
1 

8 
1 

1 
1 

3 

20 
1 

35 

1 
1 

2 

70 
02 
02 
04 

6.9 
0.4 
0.4 
05 

38 

86 

63 

105 

350 

642 

128  4 

126.4 

;;i;i:;;:n::i4;;;::; 

.       27: 

6 

21 

16 

74 

14.8 

98 

I 

1 

1 

3 

06 

05 

1 

19 

2 

22 

44 

8,2 

3 

26 

^ 

' 

12 
1 

48 

1 

96 
02 

lOO 
04 

4 

6 

3 

97 

110 

220 

42.0 

46 

46 

92 

184 

4 

6 

3 

50 

1 

63 

1 

126 
02 

188 

04 

30 

53 

54 

84 

237 

458 

916 

83.5 

23 

47 

48 

81 

147 

346 

692 

481 

2 

2 

04 

09 

1 

1 

5 

7 

14 

21 

3 

6 

3 

1 

7 

32 

51 

1 

10.2 
02 

no 

04 

2 

19 

6 

13 

61 

101 

20.2 

23,7 

3 

1 

4 

08 

1.2 

16 

16 

3.2 

72 

1 

2 

3 

06 

09 

1 

1 

2 

1 

33 

36 

2 

72 
0,4 

12  9 
0.5 

16 

19 

33 

55 

123 

246 

206 

7 

6 

6 

3 

90 

112 

224 

37,8 

1 

1 

23 

24 

1 

48 
02 

102 
0,4 

7 

5 

5 

3 

67 

87 

174 

278 

1 

1 

0.2 

0.4 

1 

1 

02 

04 

115                 5 

12 

24 

Z4 

115                 5 

12 

24 

24 
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TAXONOMIC  NAME 


NEMATODA 

Mermjthidae 
OUGOCHAETA 

Enchytraeidae 

Lumbn  cuius 

Tubificidae  •  ham 
HIRUDINEA 

DesserobdeUa 

EipobdeUa 

Helobdella 
AMPIOPODA 

Crangonyx 

HyaleUa 
HYDRACARINA 

Hydrodroma 

Limnesia 

Unionicola 
EPHEMEROPTERA 

Caems 

Euiylophella 

LeptophJebia 

StenacTon 

Stenonema 
ODONATA 

Aeshna 

Chromagnon 

Cordulia 

Enallagma 

Tetragonuna 

Hagenjus 

Gomphus 

Ischnura 

LibelluJa 

Socnatodilora 
HEMIPTERA 

Lethocerus 

Sigara 
TRICHOPTERA 


Agrypnia 
Banksiola 
Hydroptila 
Nectopsyche 
Nyctiophylax 
Oeceto 
Oxyethira 
Platycentropus  sp. 
PoJycentropus 
Pycnopsychc 
Tnaenodes 
COLEOPTERA 
Agabus 
DmeuUis 
Dubiraphia 
Haliplus 
Hydroponjs 
Macronychus 
Scutes 
Stenelnus 


SITE 

TOTAL 

MEAN 

STD 

1 

2 

3 

4 

5 

«ib 

sub 

1 2 

3 

0.6 

09 

I                2 

3 

0,6 

09 

:  16 

31 

47 

9A 

i35 

15 

1 

1 

15 

2 

3.0 
04 

67 
0.5 

30 

30 

6.0 

13  4 

i:;:;;:;:;;!;;;; 

17 

IZ 

3.6 

IS 

1 

1 

0.2 

04 

1 

1 

0.2 

04 

16 

16 

3.2 

7.2 

:          311 

J96 

Ig 

29 

151 

705 

Ul.O 

122.2 

2 

33 

7 

S 

3 

53 

10.6 

12.8 

309 

163 

11 

21 

148 

652 

130,4 

1220 

::      :             3                                                 1 

4 

a8 

IS 

1 

1 

0.2 

0.4 

2 

1 

1 

0.4 
0.2 

09 

0.4 

159 

t42 

131 

302 

124- 

858 

t71.6 

74.1 

78 

14 

61 

90 

6 

249 

49.8 

37.9 

7 

23 

3 

52 

36 

121 

24.2 

20.4 

64 

100 

65 

160 

67 

456 

91.2 

41.3 

1 

3 

7 

11 

2.2 

29 

9 

2 

2 

8 

21 

4.2 

40 

27 

33 

13 

36 

20 

129 

25,8 

9A 

1 

1 

0.2 

04 

1 

1 

0.2 

0.4 

5 

3 

2 

7 

3 

20 

4.0 

2.0 

6 

7 

9 

2 

1 

25 

5.0 

3.0 

5 
1 

1 

2 
1 

1 

8 

3 

16 
06 

05 

10 

11 

17 

4 

42 

8.4 

66 

5 
I 

2 

1 

5 

12 

2 

24 
0.4 

2.5 
0.5 

4 

II 

15 

3.0 

48 

1               2 

3 

0.6 

0.9 

1 

2 

2 
1 

0  4 
0.2 

09 
04 

14 

22 

62 

29 

5 

132 

264 

21  « 

2 

2 

04 

09 

1 

3 

1 

4 
1 

0.8 
0.2 

1.2 
04 

15 

6 

21 

4.2 

66 

1 

1 

2 
1 

4 
1 

08 
0.2 

08 
0.4 

4 

1 

4 

1 

10 

2.0 

17 

1 

41 

1 
1 

43 
1 

86 
02 

162 
04 

1 

2 

1 

5 

1 

10 

2.0 

1.5 

4 

19 

1 

7 
1 

3 

33 

2 

66 

04 

74 
05 

::,,34 

17 

3 

U8 

3 

175 

.      35.0 

48,1 

1 

1 

0.2 

0.4 

1 

1 

02 

0.4 

32 

14 

1 

108 

155 

31.0 

44.9 

1 

3 

3 

1 

06 
02 

1.3 
0.4 

1 

5 

3 

9 

18 

2.2 

-> 

2 

04 

09 

2 

1 

3 

06 

09 
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TAXONOMIC  NAME 


DIPTERA 

DIPTERA:  Cemtopogonidae 

Bezzia 

Dasyhelea 

PaJpomyia 
DIPTERA:  Chinmomidae 

Subfam. -Tanypod  i  lue 

Ablabesmyia 

Ciinotanypus 

Conchapelopia 

Guttipelopia 

Labrundmia 

Larsia 

Procladius 

Zavrelimyia 

Subfam. -O  rtikocladiinae 

Heterotanytamis 

Hcterotnssocladius 

Nanocladius 

Paraluefifenella 

Paratnethocnenius 

Psectrocladius 

Xylotopus 

Zalutschia 

Subram.-Chlroooniiiiae 
Tribe-Chironomini 

Chironomus 

Cladopelroa 

Cryptochironomus 

Dicrotcndipes 

Eodochironomus 

Glyptotendipcs 

MjCTOtendipes 

Nilothauma 

Omisus 

PagastieUa 

Paratendjpes 

Polypcdiium 

Pseudochironomus 

StCDOchironomus 

Tnbelos 

Xcnochironomus 

Zavreliella 
Tribc-Tanytanini 

Cladounytarsus 

Paralanytarsus 

Tanylarsus/Micropsectra 
DIPTERA:  Tabanidae 

Chrysops 
DIPTERA:  Tlpulidae 

Enoptcra 
GASTROPODA 

Ammcola 

Helisoma 

Menetus 
BTVALMA 

Mitsculium 

Pisidium 


SITE 

TOTAL 

MEAN 

STD 

1 

2 

3 

4 

5 

sub 

sub 

298 

557 

1203 

688 

1<W 

2450 

4«9.9 

459.2 

II 

107 

21 

2 

141 

2K2 

44« 

11 

100 

21 

2 

134 

268 

373 

2 

2 

0.4 

0.9 

5 

5 

1.0 

2.2 

286 

157 

1092 

667 

102 

230* 

;  460:7 

415.9 

114 

43 

303 

156 

22 

647 

129.4 

1124 

25 
3 

1 

1 

22 

25 

7 

80 
4 

16.0 
0.8 

100 
1.3 

18 

26 

19 

8 

71 

14.2 

102 

22 

22 

4.3 

9.7 

22 

22 

43 

9.7 

7 

1 

22 

6 

36 

72 

8.6 

59 

11 

216 

90 

3 

379 

75.9 

862 

2 

3 

25 

4 

34 

68 

103 

13 

19 

65 

19 

3 

U9 

m 

23.9 

1 

1 

0.2 

04 

1 
1 

1 

15 

1 
1 

1 

16 
2 
2 
1 

3.2 
0.4 
0.4 

0.2 

5.9 
05 
OS 

0.4 

8 

65 

13 

86 

172 

24.4 

6 

6 

1.3 

28 

2 

3 

5 

1.0 

1.3 

159 

95 

724 

483 

77 

1538 

3076 

284.9 

114 

52 

573 

295 

30 

1064 

212-7 

226.6 

1 

151 

75 

3 

230 

45.9 
0.2 

671 
04 

31 

31 

6.3 

140 

16 

14 

346 

19 

395 

79.0 

1337 

2 

2 

0.4 

09 

1 

2 

3 

06 

09 

5 

17 

32 

88 

I 

143 

28.6 

35.3 

2 

1 

3 

0.6 

09 

22 

1 

23 

4.5 

9.6 

29 

5 

34 

6.8 

12.6 

6 

6 

1.2 

2.4 

6 

8 

I 

15 

3.0 

3.3 

7 

1 

8 

1.6 

27 

2 

2 

0.4 

09 

33 

1 

56 

8 

97 

1 

19.5 
0.2 

247 
04 

6 

5 

22 

25 

12 

70 

139 

91 

45 

43 

151 

188 

47 

474 

94  9 

693 

13 

1 

2 

16 

32 

55 

8 

2 

43 

6 

60 

119 

178 

24 

40 

108 

182 

45 

399 

79  8 

65  4 

1                                 1 

2 

04 

03 

:                         1 

2 

04 

05 

3 

3 

0.6 

1.3 

3 

3 

06 

1  3 

22 

IS 

96 

28 

20 

184 

36.8 

33.3 

8 

80 

1 

15 

103 

1 

20.6 
02 

33  8 
04 

14 

18 

15 

13 

20 

80 

160 

29 

tl 

.     10 

12 

J6 

49 

9  8 

59 

1 

1 

02 

04 

n 

10 

11 

16 

48 

96 

52 
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TAXONOMIC  NAME 

COELENTERATA 

Hydra 
TURBELLARU 

Dugesu 
NEMATODA 

AnatoDcbus 

Doiylaimus 

Mcnnithida£ 
OUGOCHAETA 

Arteonais 

Enchytraeidae 

Uyodhlus 

Lumbnculus 

Slavania 

Tasseriddrilus 

Tubi£cidae  +  bain 
HIRUDINEA 

Nepbelopsis 
AMPHIPODA 

Craogonyx. 

HyaleUa 
HYDRACARINA 

Arrenunis 

Hydrodroma 

Hygrobates 

Limnesia 

Unionicola 
EPHEMEROPTERA 

Caenis 

Eurylophella 

Hexagenia 

Lcptophlebia 

StoKmeiDa 
ODONATA 

Basiaesdma 

Cordulia 

Enallagma 

Tctragonuna 

Hagemus 

Gomphus 

Ischnura 

Macroniia 
TRICHOPTERA 

Agarodes 

Agrypma 

Diplectrona 

Lcpidostoma 

Molanna 

Mystacides 

Ncctopsycbc 

Oecctis 

0?cyethira 

Polycaitropus 

Ptilostomis 

Pycnopsycbe 

Tnacnodcs 
LEPIDOPTERA 

Eoparargyractis 
COLEOPTERA 

Dubiraphja 

MacTonychus 

Stenelmis 


SITE 

TOTAL 

MEAN 

STD 

1 

2 

3 

4 

s 

1 

1 

0.2 

04 

1 

1 

0  2 

04 

3 

1 

11 

1 

16 

3,2 

45 

3 

1 

11 

1 

16 

32 

45 

S 

4 

I 

13 

2.6 

34 

5 

3 

8 

16 

2.3 

2 
1 

I 

1 

3 

04 
06 

0.9 
05 

8 

9 

12 

.    .:..«     ■ 

7 

42 

8.4 

23 

1 

1 

02 

04 

6 

7 

2 

I 

16 

3.2 

3.1 

2 

2 

04 

09 

9 

1 

1 

J 

11 
1 
1 

22 
0.2 
02 

38 

04 
04 

2 

2 

2 

4 

10 

20 

14 

I 

1 

0.2 

0.4 

1 

1 

0  2 

04 

378 

180 

105 

52 

J02 

817 

163.4 

:     1284 

4 

4 

0  8 

1.8 

374 

180 

105 

52 

102 

813 

162  6 

126.7 

1 

3 

i 

5 

1« 

2,0 

20 

1 

1 

0.2 

0.4 

1 

1 

0  2 

0.4 

1 

1 

0.2 

0.4 

1 

1 

0.2 

0.4 

1 

5 

6 

1.2 

2.2 

37 

:   :   3 

:    :;  ::;6-;:::; 

32 

69 

147 

29.4 

26.8 

14 

! 

4 

20 

39 

78 

88 

5 

10 

17 

1 

32 

1 

64 
02 

72 
04 

18 

2 

5 

16 

31 

72 

144 

11.5 

1 

2 

3 

06 

09 

45 

21 

34 

4 

18 

122 

24.4 

lS-7 

1 

1 

02 

04 

1 

1 

0.2 

04 

19 

11 

25 

1 

15 

71 

142 

81 

3 

1 

4 

08 

13 

2 

2 

04 

09 

15 

10 

5 

3 

3 

36 

7.2 

5.2 

6 

1 

6 

1 

1.2 
0.2 

27 
04 

23 

9 

:    7- 

« 

10 

57 

li.4 

6.6 

1 

1 

1 

1 

3 

7 
1 
1 

1.4 
02 
0  2 

1.1 
0.4 
04 

2 

2 

04 

0.9 

2 

1 

3 

06 

09 

5 

1 

2 

3 

11 

22 

19 

7 

1 

8 

16 

27 

8 

1 

1 

10 

2.0 

3.0 

1 
1 

1 

5 

1 

1 

6 

2 
1 
1 

1.2 
04 

0.2 
0.2 

1.9 
0.5 
0.4 
0.4 

3 

1 

4 

0  8 

1.3 

2 

2 

04 

0.9 

; 

2 

04 

0.9 

i3 

49 

2 

4 

17 

85 

17.0 

18.9 

12 

1 

48 

1 

4 

17 

83 

1 
1 

166 
0.2 
0.2 

186 
0.4 
0.4 
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TAXONONQC  NAME 

mPTWRA 

DIPTERA:  CeraUtpogonidae 

Alluaudomyia 

Bezzia 

Palpomyia 

Pro^zzia 

Stilobesia 
DIPTERA:  ChiroDomidae 
Subfam. -Tanypodlnac 

Ablabesmyia 

Clinotanypus 

Conchapelcppia 

Pjalmabatista 

Larsia 

Procladius 

Thiencmanminyia 

Sub  fun.  -ProdiuDcsinae 

MoDodiamesa 

Subfun. -OrtbodadUiue 

Epoicocladius 

Hctcrothssocladi  us 

Parakjcffcnella 

Psectrocladius 

Pseudosmittia 

Synorthocladius 

Zalutschia 

Sub  fam. -C  hironominae 

Tribe-Chironomini 

Cladopelma 

C  ryptochironomus 

Ehcrotcndjpes 

EndochiTonomus 

Gfyptotcndjpcs 

Lauterbomidla 

Microtendipcs 

Nilolhauma 

Pagastiella 

Parachironom  us 

Paraiauterborrue  1  la 

Phacnopsectia 

Potypedilum 

Pseudochironomus 

Su  ctochironomus 

Tribclos 

Xcnochironomus 

Zavreliella 

Tri  be-Tanytanini 

Cladolanylarsus 

Paratanytarsus 

Stcmpellina 

Stcmpellinclla 

Tanylarsus/Micropsectra 
DIPTERA:  Tabanida« 

Chrysops 
GASTROPODA 

Amnicola 

pCTTissia 

Mcnctus 
BIVALVU 

Pisidium 


SITE 

TOTAL 

MEAN 

STD 

J 

2 

3 

4 

5 

421 

114 

108 

163 

374 

1180 

236.0 

149.9 

2S 

9 

18 

23 

29 

107 

21.4 

8,2 

1 

1 

02 

04 

7 

2 

1 

1 

2 

3 

15 

1 

3.0 
02 

21 
04 

21 

6 

16 

1 

20 

25 

1 

88 

2 

17.6 
0.4 

65 
05 

.    :        391 

105 

90 

1-40 

345 

1071 

214.2 

142  5 

:;;;:::     42 

28 

28 

45 

87 

230 

46.0 

24  2 

3 

1 

2 

1 

6 

13 

2,6 

19 

2 

2 

0.4 

09 

3 

2 

9 

5 

4 

23 

4.6 

27 

1 

5 

9 

15 

3.0 

3.9 

26 

7 

9 

15 

37 

94 

18.8 

126 

8 

17 

8 

19 

28 

80 

16  0 

84 

3 

3 

06 

1.3 

1 

3 

U 

8 

29 

5.8 

43 

1 

3 

12 

8 

29 

58 

4.3 

61 

9 

4 

50 

129 

25.8 

27.5 

1 

0.2 

04 

3 

1 

4 

8 

1.6 

1.6 

3 

3 

1 

6 

14 

2.8 

18 

10 

1 

1 
1 

8 

21 

1 
1 

4.2 
02 
02 

4.0 
04 
0.4 

45 

5 

32 

83 

166 

206 

287 

65 

52 

79 

200 

683 

136.6 

1028 

201 

50 

9 

48 

133 

441 

88.2 

77.6 

1 

1 

02 

04 

4 

6 

1 

5 

16 

3.2 

26 

23 

18 

21 

62 

12.4 

10.2 

1 

5 

6 

1.2 

22 

3 

3 

06 

1.2 

1 

I 

2 

4 

08 

08 

3 

3 

2 

8 

16 

15 

3 

1 

4 

08 

12 

23 

1 

3 

78 

107 
1 

214 
02 

333 
04 

1 

6 

6 

1 

12 
02 

27 
04 

42 

14 

5 

22 

15 

98 

196 

12.4 

92 

-> 

2 

8 

5 

109 

21.8 

35.2 

6 

1 

2 

1 
1 

10 

1 

20 
02 

23 
04 

2 

I 

1 

3 
1 

06 
02 

09 

04 

86 

15 

43 

31 

67 

242 

484 

28  3 

32 

10 

43 

17 

60 

162 

32.4 

201 

15 

1 

16 

32 

66 

1 

3 

3 

1 

06 
02 

1.3 
04 

38 

2 

13 

7 

60 

12  0 

15  4 

2 

2 

0.4 

09 

2 

2 

04 

08 

137 

36 

I 

20 

37 

231 

46,2 

52.8 

136 

1 

33 
3 

1 

20 

34 
3 

224 
4 

3 

448 
08 
06 

52,7 
13 
13 

15 

11 

24 

19 

28 

97 

194 

61 

15 

11 

24 

19 

28 

97 

194 

6  1 

HAMER  LAKE  NOV  1  1989 


TAXONOMIC  NAME 

NEMATODA 

Mennithidae 
OUGOCHAETA 

Enchytncidae 

Tubiiicidae  +  hairs 

Tubificidae  •  hairs 
HIRUDINEA 

Desserobdella 
AMPHIPODA 

Craigonyx 

Diporeia 

HyaleUa 
HYDRACARINA 

Anenunis 

Lmmesia 

LmDocharcs 

Pseudohydryphantes 

Unionicola 
EPHEMEROPTERA 

Caenis 

Euiylophella 

Leptophlebia 

Stenacron 
ODONATA 

Aeshna 

Aigia 

Basiaescfana 

Celithemis 

Confailia 

Enallagma 

Tetiagonuha 

Hagenius 

Gomphus 

Isdmura 

Lestes 

Leuconhinia 

Libellula 

Nasiaeschna 
HEMIPTERA 

Hespcroconxa 

Notonecta 
MEGALOPTERA 

Sialis 
NEUROPTERA 

Chnucia 
TRICHOPTERA 

Agrypnia 

Banksiola 

Hydroptila 

Ncctopsychc 

Nemotaulius 

Nyctiophylax 

Oecetis 

Oxyethua 

Phiy^neasp 

Polycentropus 

PtiJostomis 

Pycnopsyche 
LEPIDOPTERA 

Paraponyx 
COLEOPTERA 

I>ncutxis 

Donacia 

Haliplus 


SITE                                      1 

TOTAL 

MEAN 

STD 

1 

2 

3 

4 

s 

1 

1 

0.2 

0.4 

1 

1 

a2 

04 

3 

4 

3 

3 

13 

26 

15 

1 

3 

1 

1 

4 

08 
0.4 

1-3 
0  5 

2 

2 

3 

7 

1.4 

13 

1 

1 

0.2 

0.4 

1 

1 

0.2 

04 

:   :::   ;:23<t::: 

38& 

94 

679 

136 

1531 

306  2 

237.1 

9 

2 

27 

9 

6 

53 

10.6 

96 

67 

67 

13.4 

300 

225 

386 

670 

130 

1411 

282.2 

2585 

:;::::          2 

3 

t 

6 

4 

16 

3.2 

».« 

1 

1 

0.2 

04 

1 

1 

0.2 

04 

2 

1 

1 

1 

5 

1.0 

0.7 

1 

4 

5 

1.0 

1.7 

1 

3 

4 

0.8 

1.3 

;;::::  116: 

229 

872 

264 

71 

1552 

310-4 

323,7 

63 

60 

65 

29 

49 

266 

53.2 

149 

2 

7 

186 

5 

3 

203 

40.6 

81  3 

51 

160 

621 

230 

19 

1081 

216.2 

241,5 

2 

2 

0.4 

0,9 

;:70 

70 

IM 

116 

32 

389 

77.8 

32.S 

1 

1 

2 

0.4 

05 

1 

2 

2 

I 

5 
2 

1.0 
0.4 

10 
0.5 

28 

5 

2 

35 

7.0 

11.9 

6 

6 

6 

27 

2 

47 

9.4 

10.0 

22 

21 

22 

21 

7 

93 

18.6 

5.8 

2 

3 

2 

3 

10 

2.0 

1.2 

1 

3 

4 

0.8 

1.3 

7 

8 

10 

8 

1 

34 

68 

34 

S 

7 

10 

21 

4 

50 

10.0 

65 

1 

3 

3 

7 

1.4 

1.5 

4 

5 

8 

1 

18 

3  6 

3.2 

18 

1 

13 

1 

14 

24 

11 

80 

2 

160 
0.4 

46 
0.5 

::i:::::.                             21 

22 

4.4 

9.3 

1 

15 

16 

3.2 

66 

6 

6 

1.2 

2.7 

4               11 

15 

10 

48 

4               11 

15 

3.0 

48 

1 

1 

0.2 

0,4 

1 

1 

0.2 

04 

65 

66 

141 

55 

93 

420 

84.0 

34,8 

1 

1 

8 
1 

4 

1 

15 
3 

3.0 
0.6 

2.8 
0.5 

31 

27 

27 

19 

37 

141 

28.2 

66 

1 
1 

1 
1 

7 

19 

1 

29 

3 
1 

5.8 
0.6 

0.2 

7.9 
0.5 
04 

1 

2 

3 

0.6 

0.8 

n 

27 
1 

30 

6 

24 

98 

1 

19  6 

0.2 

94 
04 

15 

8 

52 

10 

5 

90 

180 

173 

-> 

-> 

1 

2 

1 

8 

16 

05 

1 

24 

2 

1 

28 

5,6 

10.3 

I 

I 

<X2 

0.4 

1 

1 

02 

04 

"i 

5 

9 

2 

17 

3,4 

3.6 

5 

5 

10 

2.2 

1 

5 

1 

2 

10 

2.0 

1,9 

2 

2 

04 

0.9 

HAMER  LAKE  NOV  1  1989 


TAXONOMIC  NAME 

DIPTERA 

DIPTERArCeritopogonidae 
Besia 
Dasyfaelea 
Monohelea 
Palpomyia 
Probe^a 
DIPTERA:  Chironomidae 

Su  bfam. -Tanypodifue 

Ablabcanyia 
Clinotanypus 

Conchapelopta 

GutUpelopia 

Larsia 

Procladius 

SubranL-Diamesinae 

Potthastia 

Su  bfam. -OrUioclad  i  i  nae 

Cncotopus 

Paracladius 

PsectTDcladius 

StackclbcTgma 

Zalutschia 

Subfain.-Cbirononiinae 

Tribe-Chironomini 

Chironomus 

Cladopelma 

Cryplochironomus 

Oicrotendipes 

Endoduronomus 

Glyplotcndipcs 

Lauterbonuclla 

Microtendipcs 

Pagastiella 

I^iaenopsectra 

Polypedilum 

Pseudochironomus 

Stenochironomus 

Sti  ctochironomus 

Tnbclos 

Xcnochironomus 

Zavrebella 
Tribe-Tanytanini 

Cladotanytarsus 

Paratanytar^us 

Tanytareus/Micropsectra 
DIPTERA:  Tabanidae 

Chrysops 
GASTROPODA 

Fcmssia 

Mcnctus 
BIVALVU 

Pisidium 


SITE 

TOTAL 

MEAN 

STD 

1 

2 

3 

4 

5 

479 

485 

294 

285 

605 

2148 

429.6 

137,4 

154 

1S6 

27 

73 

€2 

472 

944 

57.9 

136 

142 

25 

71 

59 

433 

866 

454 

14 

14 

28 

56 

7  7 

1 

1 

1 

1 

4 

0.8 
0.4 

08 
0.5 

1 

2 

1 

1 

5 

1.0 

06 

323 

329 

267 

2!2 

543 

I&74 

334,8 

125.7 

117 

523 

43 

133 

96 

512 

10Z4 

359 

24 

36 

10 

35 

19 

124 

248 

98 

16 

10 

6 

2 

34 

6.8 

64 

5 

6 

1 

13 

11 

5 
1 

40 

2 

8.0 
0.4 

3.7 
0.5 

1 

5 

4 

3 

4 

17 

3.4 

1.5 

71 

65 

16 

78 

65 

295 

59.0 

246 

■   i 

2 

-2 

5 

1.0 

i.O 

I 

2 

2 

5 

1.0 

10 

6 

9 

4S 

30 

83 

176 

35.2 

31,7 

1 

1 

0.2 

04 

1 

1 

0.2 

04 

5 

8 

13 

26 

83 

135 

27.0 

289 

1 

34 

4 

38 

1 

76 
0.2 

149 
04 

200 

197 

176 

49 

364 

986 

197.2 

11Z1 

191 

577 

175 

44 

332 

919 

183.8 

::     ::       lOlli 

1 

2 

8 

11 

2.2 

3.3 

2 

1 

1 

4 

0  8 

0.8 

5 

4 

2 

11 

2.2 

2.0 

19 

7 

4 

10 

8 

4« 

9.6 

51 

1 

2 

6 

9 

1.8 

25 

2 

18 

2 

22 

4.4 

69 

10 

4 

14 

2.8 

44 

7 

6 

2 

5 

57 

77 

154 

23,3 

12 

27 

3 

36 

78 

15.6 

155 

2 

2 

04 

09 

28 

39 

4 

11 

65 

147 

29.4 

21.7 

43 

27 

119 

1 

28 

218 

43.6 

40,0 

1 

3 

6 

10 

2.0 

2.5 

3 

3 

0.6 

13 

58 

34 

1 

5 
1 

2 

8 

107 

214 
0.4 

241 
05 

15 

16 

12 

6 

107 

156 

31.2 

426 

;,   ,::9 

:    2© 

I 

S 

32 

67 

13.4 

12.« 

6 

15 

1 

22 

44 

8.8 

95 

1 

I 

1 

2 

5 

1.0 

0.7 

2 

4 

1 

3 

8 

18 

36 

27 

2 

2 

04 

0,9 

2 

2 

04 

0  8 

3 

4 

1 

8 

1.6 

:    ::  :  l;8 

1 

3 

1 

5 

10 

1.2 

2 

1 

3 

06 

09 

19 

1 

18 

11 

33 

S2 

16.4 

11,7 

19 

1 

18 

11 

33 

82 

164 

10  5  1 

HENEYLAKE  OCT  26  1989 


TAXONOMIC  NAME 


TURBELLARIA 

Dugesia 
NEMATODA 

Anatonchus 
Memuthidae 
OUGOCHAETA 

Adodrilus 

EncfaytTBCidae 

Lumbnculus 

Lumbriculidae 

Nais 

Stylaha 

Tubificidac  +  hairs 

Tubificidae  -  hair^ 
HIRUDI^fEA 

ErpobdeUa 

Helobdella 

Batracobdella 
AMPHIPODA 

Craogonyx 

HyalcUa 
HYDRACARINA 

Arrenunis 

Limnochares 

Pscudc^dryphanles 

Unionicola 
EPHEMEROPTERA 

Caems 

Eurylophella 

LeptophJebia 

Stcnonciua 
ODONATA 

BasiaesduiB 

Celitberms 

Cordulia 

Enallagma 

Tetr^onuna 

Gomphus 

Ischnura 

LcucoTThinia 

LibeUula 
TRICHOPTERA 

Agyprua 

BanksioU 

Ncclopsycbe 

Occetis 

O^vthiia 

PotyccntFopus 

Ptilostomis 

PycDopsyow 
COLEOPTERA 

Donaaa 

Dubiraphia 


STTE 

TOTAL 

MEA.N 

STD 

1 

2                3 

4 

S 

sub 

uib 

tub 

sub 

1                                                  t 

2 

04 

OS 

I                                                    1 

2 

04 

05 

2                             J 

,     3 

06 

09 

1 

1 

0.2 

04 

1 

1 

2 

04 

0.5 

5 

1               6 

6 

4 

22 

4.4 

2.r 

1 

2 

3 

06 

0.9 

2 

2 

0.4 

09 

I 

3 

1 

3 
2 

06 

04 

1.3 
05 

4 

1 

1                1 

1 

1 

1 

1 
1 

6 

1 

3 

12 
02 
06 

04 

15 
04 
05 
0  5 

2 

1 

4 

7 

1,4 

1.7 

1 

1 

0.2 

04 

- 

1 

1 

5 
1 

10 
0,2 

10 

04 

60 

22             83 

100 

22 

2S7 

574 

3S.3 

9 

6 

1 

2 

18 

3,6 

38 

51 

22              77 

99 

20 

269 

538 

34.4 

7 

3 

10 

2.0 

31 

1 

1 

0,2 

04 

5 
1 

5 
1 

10 

0,2 

22 
0.4 

3 

3 

06 

13 

60 

24            35 

72 

lis 

309 

61,? 

36,8 

45 

10             10 

26 

66 

157 

314 

24.1 

6 

3               2 

4 

8 

23 

46 

2.4 

9 

11              23 

42 

43 

1 

128 

1 

25,6 
02 

16  3 

04 

■;;i:r::24 

8             42 

S5 

14 

173 

34.6 

31.0 

1 

1 

02 

04 

18 

4             28 

64 

114 

22.8 

256 

1 

2 

1 

4 

0  8 

0.8 

2 

7 

1 

11 
1 

02 

29 

04 

3 

3               3 

3 

3 

15 

30 

4 

10 

7 

21 

42 

44 

1 
1 

1                  1 

3 
3 

06 
06 

09 

0.5 

3.     . 

3          .13 

2 

6 

27 

5.4 

4.S 

1 

1 

02 

04 

1 

1 

0.2 

04 

I 

1 

0.2 

0.4 

2 

2 

4 

08 

11 

1 

3 
1 
1 

4 
1 

8 
2 
1 

16 
0.4 
0.2 

16 
05 
04 

1               8 

9 

18 

3.5 

1                ) 

3 

32 

32 

'■    '  '  74 

138 

1 

I 

02 

0.4 

!                1 

3 

31 

36 

7: 

133 

HENEY  LAKE  OCT  26  1989 


TAXONOMIC  NAME 


DIPTERA 

DIPTERA:  CenCopogonidic 

Bezzia 
MoiK^elea 
DIPTERA:  Chironomidae 
Sub  fam. -Tuiypodinae 

Ablabesmyia 

Cltnotanypus 

Conchapclopia 

Labnxndmja 

Larsia 

Procladius 

SubfanL-Orthodadiiiue 

Hcterotnssocladi  us 

Paramctnocnenius 

Psectrocladius 

Zalutschia 

Su  bfam. -Chironomi  nae 

Tribe -Chironomini 

Chironomus 

Cladopelma 

Cryptodiironomus 

Dicrotendipes 

Endochironomus 

Gtyplotendipes 

Lautertxifniella 

Microtendipes 

Pagastiella 

Phacnopscctia 

Polypedilum 

Pscudochironomus 

Tnbclos 

ZavrclieUa 

Tribe-Tanytanini 

Cladotanytarsus 

Paratanytai5us 

Stcmpellina 

Tanytarsus/Mi  cropscctra 
GASTROPODA 

Amrucola 

Fcmssia 

Menctus 
BIVALVTA 

Muscdium 

Pisidium 


SITE 

TOTAL 

MEAN 

STD 

1 

2 

3 

4 

S 

sub 

sub 

sub 

sub 

1076 

m 

4»7 

1589 

448 

3773 

7546 

5709 

59 

6 

16 

22 

12 

75 

15.0 

&2 

19 

6 

15 

22 

12 

74 

1 

148 
0.2 

56 
0.4 

1057 

t6T 

471 

J567 

436 

S698 

739.6 

565,2 

138 

41 

85 

361 

70 

694 

138.7 

128.8 

U 

8 

1 

33 

63 

26 

141 

1 

28.2 
0.2 

197 
0,4 

11 

9 

4 

24 

4.9 

5,0 

31 

31 

61 

136 

4 

5 

16 

4 

29 

58 

54 

116 

28 

38 

282 

4 

469 

937 

113  4 

85 

26 

155 

439 

78 

783 

156;6 

J643 

4 

4 

09 

2.0 

9 

9 

19 

42 

85 

23 

137 

313 

4 

562 

112  4 

1108 

3 

9 

125 

70 

207 

414 

49  1 

835 

100 

231 

768 

288 

2221 

444  2 

333  9 

307 

62 

184 

596 

209 

1357 

Z71.4 

201,1 

17 

9 

31 

57 

114 

12,8 

4 

4 

09 

2,0 

I 

5 

16 

22 

4.4 

61 

137 

8 

47 

439 

66 

697 

1394 

1555 

3 

9 

16 

4 

33 

65 

62 

48 

48 

96 

214 

5 

4 

9 

18 

2,5 

85 

3 

42 

63 

193 

385 

370 

5 
1 

5 

10 

1 

19 

0,2 

27 
04 

11 

33 

16 

13 

73 

146 

107 

43 

3 

14 

16 

76 

15.2 

152 

5 

31 

36 

71 

13  3 

3: 

15 

14 

31 

9 

101 

202 

106 

529 

38 

47 

172 

78 

864 

172:9 

205,8 

222 

16 

28 

141 

4 

412 

82  3 

953 

21 

2 

1 

13 

36 

1 

7.2 
0.2 

95 
0.4 

286 

19 

19 

31 

61 

416 

832 

1026 

1 

10 

1 

6 

18 

36 

43 

1 

3 

1 

3 

8 

16 

13 

7 

3 

7 
3 

14 
06 

3  1 
1  3 

2 

3 

7 

16 

2 

30 

6Xi 

«0 

1 

1 

02 

04 

2 

3 

7 

16 

1 

29 

5,8 

55 

TAXONOMIC  NAME 

TURBELLARIA 

Dugesia 
NEMATODA 

Anatonchus 
MemuthicUe 
OUGOCHAETA 

Enchytraeidae 

Lumbnculus 

Tubificidac  +  ham 
HIRUDINEA 

Gloiobdella 
AMPHIPODA 

Hya]ella 
EPHEMEROPTERA 

Eurylophella 

Leptophlebia 
ODONATA 

Celithenus 

Cordulia 

Enallagma 

Tctragonuna 

Goinphus 

Ischnura 

LibeUula 
TRICHOPTERA 

Agarodes 

Agiypma 

Hydroptila 

Ncctopsyche 

Nyctiophylax 

Occetis 

Oxycthira 

Polyccntropus 

Pulostomis 

Pycnopsychc 
DIPTERA 
DIFTERA:  Centopogonidae 

Bezzia 

Dasyhclca 

Probezzia 
DIPTERA:  Chironomidae 

SubrMiL-Tanypod  inae 

Ablabesmyia 

Clinotanypus 

Conchapelopia 

Lafarundiiua 

Larsia 

Prociadius 

Subram.-Orthocladiinae 

Heterotnssocladi  us 

Parakjcfienella 

Psectrocladius 

Stackelbergina 

Zalutschia 

SubfanL-Chironominae 
Tribe-Chiron 

Chironomus 

Cladopelma  sp 

Cryptochirononn 

DicTotendipes 

Gtyptotcndipes 

Laulerbomiella 

Microtcndipes 

Nilothauma 


Paratcndipcs 

Phacnopsectra 

Potypcdilum 

Pscudochironomus 

Slcnochironomus 

Tnbclos 

Xenochironomus 
Tribe-TanyUrsini 

Cladotanytarsiis 

Paratanytarsus 

Tanytarsus/M]  cropsectra 
GASTROPODA 

Femssia 

Mcnctus 
BIVALVIA 

Pisidium 


PLASTIC  LAKE  OCT  24  1989 

I 

SITE 

TOTAL 

MEAN 

STD 

1 

2 

3                 4                 5 

1                                                                        1 

2 

04 

OS 

1                                                                        1 

2 

04 

05 

.        ■   :■■  :i--                     I     ^                                                                        1 

3 

0.6 

OS 

' 

1 

1 

2 

04 
02 

05 
04 

6 

2 

12                               1 

21 

42 

4.9 

5 

2 

3 

10 

20 

21 

8                                 1 

9 

18 

3.5 

1 

1 

2 

04 

05 

1 

:   :     1 

02 

04 

1 

1 

02 

04 

37 

8 

3               18               40 

106 

212 

16.7 

37 

8 

3               18               40 

106 

212 

167 

13 

6 

13               11                 6 

49 

9^ 

3.6 

1                                    1 

2 

04 

05 

13 

6 

12              11                5 

47 

94 

36 

:\.:]::]:9:\\: 

:::i::6 

14           8;          1 

38 

7;6 

:   ;       47 

2 

3 

5 

10 

14 

2 

2 

04 

09 

6 

1 

1                2 
1 

10 

1 

2.0 
02 

2.1 
04 

1 

2                1                 1 

5 

1.0 

07 

2 

3 

5                4 

1 

14 

1 

28 
0.2 

19 

0,4 

■                    3: 

20             5            n 

39 

7i 

ts 

3               1                1 

5 

1.0 

1,2 

2               1 

3 

06 

08 

2                                 1 

3 

0.6 

09 

I 

2                                 1 
1 

4 

0.8 
0.2 

07 
04 

2 

4                1                5 

12 

2.4 

1.9 

3                1                 1 

5 

1.0 

1.1 

1                                 2 
1 

3 

1 

0.6 

0.2 

09 

04 

1                 1 

2 

04 

05 

240 

271 

711             134            188 

1544 

308.8 

230.8 

6 

JO 

47                5              11 

79 

35.8 

176 

4 

9 

44               4                6 

1 

67 

1 

13.4 
0.2 

15  4 
04 

2 

1 

2                 I                  5 

11 

22 

1.5 

234 

261 

664             129             177 

1465 

293  X) 

213.6 

50 

45 

178              4t              44 

358 

716 

59.6 

24 

14 

91             i:            22 

163 

326 

29.6 

2 

4                1                9 

16 

3.2 

36 

7 

7                9                4 

27 

5.4 

35 

3 

3 

0.6 

13 

2 

3                1 

6 

12 

1,3 

22 

24 

70              18                9 

143 

28.6 

23,8 

52 

85 

166              31              19 

»3 

70,6 

58.9 

5 

5 

10 

22 

1 

4 

5 

1.0 

17 

36 

30 

90              20              14 

190 

380 

27.1 

3 

1 

1                 1 

6 

12 

11 

13 

53 

66              10                5 

147 

294 

280 

132 

131 

320              57            114 

754 

150.8 

99.4 

96 

108 

"159             4!              91 

495 

990 

42.2 

13 

3 

1                4                2 

23 

4.6 

4.8 

7 

1 

9                                 3 

20 

4.0 

3.9 

1 

10 

13                4                8 

36 

7.2 

48 

2 

26 

41                 4 

73 

14.6 

16.2 

4 

4                6                6 

20 

4.0 

24 

2 

10                I                 I 

14 

28 

4.1 

11 

51 

42              13                9 

126 

25.2 

19  8 

2 

2 

4 

0.8 

1.0 

2 

2 

0.4 

09 

3 

1 

3 

1 

0.6 

0.2 

1.3 
04 

13 

5 

18                 4                 1 

41 

8.2 

63 

6 

10 

7                2                2 
1 

27 

1 

5.4 

02 

3  1 
04 

32 

1 

2 

7                3              59 

103 
1 

20.6 
0.2 

24,7 
0.4 

36 

23 

; 1^1 :              16     :           23 

259 

Sl.t 

61.5 

14 

12 

83                6                9 

124 

24.8 

327 

4 

1 

18                3                1 

27 

5,4 

7.2 

18 

10 

60                7              13 

108 

216 

21.8 

2 

6               i               2 

11 

2:2 

23 

1 

1 

6                I                2 

10 

1 

20 
02 

23 
04 

54 

26 

85              17              10 

192 

38.4 

310 

54 

26 

85              17              10 

192 

384 

277 

PINCHER  LAKE  OCT  30  1989 


TAXONOMIC  NAME 


OUGOCHAETA 

Enchytraeidae 

Lumbnculus 
HIRUDINEA 

Erpobdetla 

HelobdeUa 
AMPHEPODA 

Crangonyx 

Hyalella 
EPHEMEROPTERA 

EurylopbeUa 

Leptophlebia 
ODONATA 

Aeshna 

Chromagnon 

Cordulia 

Enallagma 

Gomphus 

Leslcs  disjunctus 

Lcucorrhmja 

Libellula 
HENOPTERA 

Buenoa 

Hesperocohxa 

Notonecta 

Sigara 
TRICHOPTERA 

Agrypnia 

Banksiola 

Molanna 

Mystacides 

Nectopsycfae 

Nemotaulius 

NycUc7>hylax 

Oecetis 

Oxyethira 

Platyccntropus 

Polyccntropus 

PtUostomis 

Pycnopsyche 
LEPIDOPTERA 

EoparaigynicUs 
COLEOPTERA 

Agabus 

Coptotomus 

Dmeutus 

Graphoderus 

Gyiinus 

Hydroponis 


SITE 

TOTAL 

MEAN 

STD 

1 

4 

S 

sub 

sub 

sub 

sub 

sub 

1 

1 

1 

7 

14 

0.5 

1 

0.2 

04 

1 

1 

1 

6 

1.2 

04 

2 

-1: 

4 

il 

-it 

1.1 

2 

1 

4 

9 

2 

1.8 

04 

1.5 
0.5 

20i 

J68 

86 

50 

228 

733 

1466 

75.<> 

195 

140 

65 

49 

209 

658 

1316 

73.0 

6 

28 

21 

I 

19 

75 

15  0 

11.2 

59 

179 

239 

156 

277 

930 

:   586,0 

87.6 

4 

9 

4 

102 

126 

25.2 

43.0 

55 

170 

252 

152 

175 

804 

1608 

705 

46 

!00 

193 

156 

51 

546 

309.2 

64.6 

1 

8 

6 
8 

1-2 
16 

1.2 
3.6 

2 

2 

6 

13 

26 

2.2 

22 

3 

20 

8 

1 

54 

10  8 

9.7 

1 

1 

9 

14 

4 

2.8 
08 

3.8 

1.3 

17 

75 

154 

131 

22 

399 

798 

62.1 

2 

20 

1 

19 

48 

96 

9.2 

J9 

20 

23 

6 

27 

93 

18.6 

7.7 

1 

1 

2 

0.4 

0.5 

1 

1 

7 

1.4 

1.9 

14 

12 

5 

22 

62 

124 

5.7 

4 

7 

4 

22 

44 

26 

192 

57 

153 

137 

69 

60S 

121,6 

i::      ::  ::57.3 

2 

2 

0.4 

0.9 

20 

15 

39 

19 

2 

95 

1 

19.0 
0.2 

11.9 
0.4 

2 

2 

04 

0.9 

9 

1 

11 

1 

23 

46 

5.0 

2 

2 

4 

1 

8 

1 

1.6 
0.2 

1.7 
0.4 

7 

g 

4 

8 

30 

60 

2.1 

140 

25 

34 

81 

10 

290 

58.0 

53.0 

1 

11 

12 

24 

48 

12 

2 

69 

16 

5 

104 

20  8 

246 

1 

3 

8 

16 

18 

1 

3 

1 

25 

32 

64 

10  4 

1 

1 

02 

04 

1 

1 

02 

04 

H 

i 

2 

3 

8 

29 

58 

37 

2 
1 

1 

2 

04 
04 

09 
0.5 

7 

3 

1 

1 
1 

1 

13 
1 

26 
02 

2.6 
04 

1 

2 

1 

4 

08 

08 

7 

7 

14 

3  1 

PINCHER  LAKE  OCT  30  1989 


DIPTERA 

DIPTERA:  Ccratopogonidac 

Bezzia 
Probezaa 
DIPTERA:  ChirooomUUc 
SubfaiiL-TuijrpodiiMe 

Ablabesmyia 

Conchapelopia 

Procladius 

Zavrclimyia 
SubfrnnL-Ortbocladunac 

Parakieffchclla 

Psectrocladius 

Stackelbergina 

Zalutsdiia 

Subfun.-Chlronomlnae 

Tribc-ChironomiiU 

Chironomus 

Cryptochironomus 

Dicrolendipes 

EndochiroDomus 

Lauterbomiella 

Microtendipes 

Omisus 

PagastieUa 

Phacnopsectra 

Polypcdilum 

Pscudochironomiis 

Stenochironomus 

Tribelos 

Zavreiiella 
Tribe-TanyUnini 

C  ladotanytarsus 

Paratanytarsus 

Tanytaisus/Mi  CTOpsectra 
DIPTERA:  Tabuiidae 

Chrysops 
DIPTERA:MUc 

En^ididae.Henicrodronua 
GASTROPODA 

Fcrrissia 
BIVALVU 

Pisidium 


SITE 

TOTAL 

MEAN 

STD 

1 

2 

3 

4 

S 

sub 

lub 

tub 

sub 

sub 

)38i 

975 

1225 

1279 

786 

5645 

1129,0 

243.2 

106 

U 

75 

51 

32 

275 

550 

37.0 

106 

9 

72 

51 

28 

266 

53.2 

339 

2 

3 

4 

9 

18 

18 

m4 

964 

1147 

im 

754 

5365 

1073.0 

214,0 

:      255  : 

96 

115 

146 

83 

695 

139,0 

68,9 

26 

29 

34 

15 

104 

20.8 

121 

26 

10 

12 

30 

77 

15.4 

123 

204 

58 

57 

146 

30 

495 

99.0 

73.1 

12 

8 

19 

38 

54 

::  :      .127    : 

145 

287 

496 

128 

1183 

23&6 

159.8 

8 

8 

1.5 

3.4 

102 

68 

207 

485 

91 

953 

190.6 

154.8 

39 

57 

12 

15 

123 

24.7 

23.0 

26 

39 

23 

15 

103 

20.6 

12.9 

«92 

723 

746 

584 

543 

3487 

S97.4 

139,1 

344 

646 

562 

450 

339 

2341 

468L3 

1349 

164 

138 

170 

15 

487 

97.4 

83.1 

19 

12 

31 

6.2 

89 

64 

184 

241 

219 

151 

859 

171.8 

62.0 

13 

29 

42 

8.3 

128 

8 

8 

1.5 

3.4 

102 

96 

57 

68 

324 

647 

40.7 

23 

23 

4.6 

10.2 

10 

12 

22 

4.4 

6.0 

19 

12 

23 

54 

10.8 

9.5 

13 

20 

46 

37 

8 

124 

24.8 

14.4 

153 

68 

23 

53 

296 

59.2 

585 

8 

8 

1.5 

34 

19 

12 

12 

8 

51 

101 

71 

19 

19 

3.9 

8.6 

:::;:::54S:::. 

.:;.., 77:: 

i:    184 

134 

204 

1146 

.::;. 229.2 

1«4,7 

38 

23 

i: 

8 

81 

16.2 

149 

10 

24 

15 

49 

98 

10.4 

510 

68 

161 

97 

181 

1016 

203.2 

177.3 

1                                 2                1 

4 

0,8 

0,8 

1                                 2                1 

4 

0.8 

08 

I 

1 

0,2 

0.4 

1 

1 

0.2 

04 

1                                 !                2 

4 

O.S 

0,8 

1                                 1                2 

4 

0.8 

08 

4 

1 

2 

108 

6 

121 

24.2 

46,9 

4 

1 

2 

108 

6 

121 

24.2 

46  9 

PEARCELEY  LAKE  OCT  31  1989 


TAXONOMIC  NAME 


OUGOCHAETA 

EnchytTBCidae 
Nais  simplex 
Tubifiadae  +  hairs 
HIRUDINEA 
Erpobdetla 
DECAPODA 
Orcooectes 
EPHEMEROPTERA 
Caenis 
Eurylophella 
Hexagema 
Lcptophlebia 
ODONATA 
Acshna 
Enallagma 
LibcUula 
Somatochlora 
HEMIPTERA 
He^>croconxa 
Notonecta 
Sigara 
TRICHOPTERA 
Ceraclea 
Molanna 
Mystacides 
Nyctiophylax 
Oecetis 
Polycentropus 
Pulostomis 
Pycnopsychc 
COLEOPTERA 

Dincutus 
DIPTERA 
DIPTERAzCeratopogonidae 

Probczzia 
DIPTERA:Chironoinidae 
Subram. -Tsnypodi  nae 
Ablabesmyia 

Conchapelopia 

Laisia 

Procladius 

Subfam. -OrUiocladi  i  nae 

Hctcrotnssocladj  us 

Psectrocladjus 

SlackelbcTgrna 

Zalutschia 

Subfam. -Chlronominae 

Tribe-Chironomini 

Chironomus 

Cryptochironomus 

Dicrotcndipes 

Endochironomus 

G)yptotend]pcs 

MjCTOtcndipcs 

Nilothauma 

Pagastiella 

ParBtendipes 

Phacnopsectra 

PoJypedilum 

Pscudochironomus 

Suctochironomus 

Tribcios 

Tribc-TanyUninf 

Cladotanytarsus 

Paratanytarsus 

Tanytarsus/MiCTopsectra 
GASTROPODA 

Femssia 
BIVALVTA 

Pisidium 


SITE                                 1 

TOTAL 

MEAN 

STD 

1 

2 

3 

4 

5 

sub 

sub 

sub 

J   : 

1 

2 

13 

17 

■3.4 

:           5,4 

1 

1 

2 

2 
1 
10 

2 
I 
14 

04 
0.2 
2.8 

0.9 
04 

41 

1 

1 

0.2 

a4 

1 

1 

02 

04 

t 

1 

0.2 

0.4 

1 

1 

02 

04 

8 

45 

47 

J08 

t2 

220 

44,{l 

401 

2 
6 

3 
9 
3 
30 

2 
45 

10 
98 

3 
8 

1 

6 

31 

3 

180 

1.2 
6.2 
06 
36.0 

16 
3.9 
13 
390 

;    2 

!7 

11 

U       : 

44 

:     8.8 

■        7.5 

2 

1 
1 
15 

11 

13 

1 

1 

1 

41 

1 

02 
0,2 
8.2 
02 

04 
04 
60 
04 

-.-:-:4:: 

.:.::2.. 

:     7 

13 

:::          ,:::Z6 

J.0 

4 

2 

3 
2 
2 

3 
8 
2 

0.6 
1.6 
04 

1.2 
17 
09 

31 

n 

46 

26 

3 

143 

28,6 

20,0 

21 
27 

3 

4 
5 

5 
1 

1 
I 

1 

16 

5 
3 

7 

14 

4 
3 

7 

12 

3 

1 
48 
40 

3 
19 

1 

1 
30 

0.2 
9.6 
8.0 
0.6 
3.8 
0.2 
02 
60 

04 
8,3 
10.8 
13 
3.6 
0.4 
0.4 
6.5 

1 

1 

0,2 

a4 

1 

1 

02 

04 

4«8  , 

474 

376 

352 

201 

1891 

378  1 

115.5 

■■'2'                                    ■    i 

3 

0.6 

0.9 

2                                              1 

3 

06 

09 

4«6 

474 

376 

35  S 

201 

1888 

377,5 

115.1 

34 

8« 

19 

14 

73 

228 

45.6 

33.2 

24 
5 

5 

69 
4 

15 

8 

4 

8 

4 
11 

70 

1 

171 
17 
5 
35 

34  2 
3.4 
10 
70 

298 

15 
2.2 
61 

i 

22 

15 

4 

t2 

58 

1J.5 

;;     7.6 

5 

5 

2 
15 

4 
4 

8 

4 

2 

1 
7 

11 
11 
7 
30 

2.2 
2.2 
1,3 
60 

2.2 
2.0 
15 
56 

447 

364 

342 

333 

1i6 

ma 

320.4 

J2Z9 

428 

193 

2S5 

316 

50 

1272 

254.3 

141 .7 

5 
10 

10 

175 
228 

1 
24 
2 
8 
38 

1 
4 

19 

3 
5 
86 

12 

4 

15 

49 
206 

11 

7 
25 

11 
263 

2 
1 
3 
3 
1 

1 

24 
1 
7 

7 

7 
60 

9 
16 
87 

2 

28 
1 
37 
3 
229 
791 

04 
1,4 

12.0 
18 
3.2 

175 
04 
04 
5.6 
0.2 
7.3 
06 

45  8 
158  2 

2.0 
6.8 
1.7 
40 

145 
09 
0.5 

10.4 
0.4 
8.0 
13 

751 
107.6 

20 

171 

56 

18 

66 

330 

66.1 

62.5 

IS 

5 

75 
3 
93 

49 
8 

18 

48 
1 
17 

20» 

4 

122 

40  8 
08 

24  5 

25  0 
1  3 
34  7 

I 

1 

0  2 

04 

1 

1 

02 

04 

3                                           1 

4 

0» 

1.3 

3                                               1 

4 

08 

1  2 

SKIDWAY  LAKE  OCT  31  1989 


TAXONOMIC  NAME 


NEMATODA 

Mennithidae 
OUGOCHAETA 

Uyodhlus 

Lumbnculus 
HIRUDINEA 

Erpobdella 
ISOPODA 

AseUus 
AMPHIPODA 

Crangonyx 

HyalcUa 
EPHEMEROPTERA 

Caenis 

EurylopbeUa 

LcptopUebia 
ODONATA 

Cordulia 

ExaWagxna 
Tetragonuna 

Gomphus 

Iscfanura 

Lestes 

Leucorrhinia 

LibeUula 
HEMIPTERA 

Hesperoconxa 

Sigara 
MEGALOPTERA 

Sialis 
TRICHOPTERA 

Agiypnia 

Hydroptila 

Nedopsychc 

Nyctiophylax 

OcccUs 

Oxycthira 

Platycentropus 

Potyccntropus 

Pycnopsyche 

Tnaenodes 
COLEOPTERA 

Dineutus 

E)oDacia 
DIPTERA 
DIPTERA:  Ceratopogonidae 

Bezzia 

Dasybelea 

Monohclca 
DIPTERA:  Chironomidae 

Subfam. -Tanypodiiue 

Ablabesmyia 

CoQchapelopia 

Guthpelopia 

Lama 

Natarsia 

Procladius 

Subfun. -O  rUiocUdiiiue 

Paracladius 

Pscctrocladjus 

Subfam. -Chironomiiue 

Tri  be-Chironomini 

Chironomus 

Cryptochironomus 

Dicrotendjpes 

Endoduronomus 

Lauterbonuella 

Microtendipcs 

NJoChauma 

Omisus 

Potypedilum 

Tnbelos 

ZavTchella 

Tribe-TanyUnini 

Cladotanytarsus 

Paratanytar^us 

Tanytarsus/Micropsectra 
DIPTERA:  Tabanidae 

Chiysops 
BIVALVIA 

Pisidium 


SITE 

TOTAl, 

MEAN 

STD 

1 

2 

3 

4 

5 

sub 

sub 

sub 

sub 

sub 

1 

1 

0  2 

04 

1 

1 

0.2 

04 

:   :l       ^                  2             .     : 

3 

0.6 

09 

1 

1 

0.2 

0.4 

1 

1 

2 

0.4 

05 

1 

1 

0.2 

0,4 

1 

1 

02 

04 

2 

22 

24 

4  8 

9.7 

2 

22 

24 

48 

97 

5 

32 

19 

53 

109 

21  8 

21S 

4 

31 

19 

43 

97 

19.4 

18.1 

1 

1 

10 

12 

2.4 

4.3 

37 

111 

142 

ISO 

4 

444 

SS8 

6S.J 

23 

5 

44 

36 

1 

109 

21.8 

18.8 

3 

3 

8 

8 

22 

4.4 

3.5 

11 

103 

90 

106 

3 

313 

62.6 

51.2 

:i:;::;:;;27i::i 

::::■»::: 

:;:;:;;:3g,;: 

::;::.39 :.:;; 

:::;i: 

:;;;;;379 

:r::i;:;;::::     35^ 

:::]:::\:\:  l:\\26S 

6 

2 

2 

1 

11 

12 

2.3 

1 

3 

9 

6 

1 

20 

4.0 

3.1 

1 

8 

1 

1 

10 

1 

2.0 
02 

3.4 
0.4 

17 

1 

53 

19 

8 

97 

19  4 
02 

20.3 
04 

1 

3 

4 

08 

1.2 

7 

7 

21 

35 

70 

77 

s    . 

5 

1,0 

Z2 

2 

2 

04 

09 

3 

3 

06 

1.2 

-> 

2 

0.4 

OS 

^ 

2 

04 

09 

17 

56 

2i 

38 

24 

156 

31.2 

uja 

1 

2 

3 

4 

10 

20 

1.4 

1 

2 

3 

06 

09 

2 

2 

4 

08 

1.1 

2 

2 

0.4 

0.9 

1 

2 

4 

08 

0.7 

3 

4 

3 

6 

21 

4.2 

1.2 

3 

10 

9 

25 

50 

43 

4 

13 

9 

12 

45 

90 

3.3 

5 

22 

10 

40 

8.0 

8.6 

2 

2 

04 

09 

::.l                                                  1 

2 

0.4 

0.5 

1 

1 

0.2 

0.4 

1 

1 

02 

0.4 

:;:       534 

771 

1244 

1040 

861 

4451 

8902 

269.1 

■                 19 

63 

97 

n 

79 

269 

53,8 

37.5 

18 

1 

62 

1 

97 

11 

79 

267 

1 
1 

53.4 
02 
02 

337 
04 
04 

5!5 

708 

1146 

1029 

782 

4181 

836.2 

252.S 

36 

78 

16J 

175 

ISO 

630 

125.9 

65.0 

5 

35 

93 

133 

266 

357 

10 

21 

12 

10 

53 

107 

7.5 

12 

12 

23 

5.1 

14 

12 

31 

57 

11.3 

12.7 

23 

23 

46 

10.2 

21 

43 

69 

41 

ISO 

353 

70.6 

63.4 

:;;2i:: 

.;:::.  23 

41 

313 

;               39S 

;    ;i    :i  7^6 

:i31i;2 

7 

7 

1.4 

3.2 

14 

23 

41 

313 

391 

78.2 

M8.2 

479; 

609 

963 

813 

289 

3153 

630.6 

266i 

454 

4W 

X60 

731 

258 

2705 

541.1 

247.1 

98 

92 

252 

237 

31 

710 

1420 

972 

7 

7 

1.4 

3.2 

5 

23 

10 

16 

54 

108 

8  1 

14 

12 

21 

8 

54 

108 

T6 

5 

21 

12 

31 

69 

138 

124 

77 

57 

138 

185 

457 

91.3 

71  9 

14 

12 

26 

5  1 

7  1 

134 

287 

420 

84.1 

1271 

5 

21 

36 

31 

16 

109 

21.8 

11.0 

129 

177 

69 

134 

180 

688 

137.7 

45.2 

23 

82 

8 

113 

22.6 

347 

:    26  : 

205 

103 

S2 

31 

448 

89.6 

72.« 

8 

8 

16 

3.5 

5 

5 

10 

2.3 

21 

205 

103 

82 

24 

435 

870 

75.4 

:  :  :     :     ::i: ::::  :v" 

1 

0.2 

0.4 

1 

1 

0.2 

04 

11 

7 

40 

58 

11.6 

16.6 

n 

7 

40 

58 

11  6 

16.6 

WESTWARD  LAKE  OCT  30  1989 


TAXONOMIC  NAME 


TURBELLARIA 

Dugesia 
NEMATODA 

Anatoncbus 
Memuthidae 
OLIGOCHAETA 
Arteonais 
Enchytraeidae 
Dyodnlus 
Lumbriculus 
Lumbriculidae 
Nais 
Slavania 

Tubiiicidae  +  hairs 
Tubificidac  -  hajjs 
HIRUDINEA 
Eipobdella 
AMPHIPODA 
Crangonyx 
Hyalella 
DECAPODA 
Cambarus 

EPHEMEROPTERA 
Caems 
Emylophella 
Leptophlebia 
Stenacron 
Stenonema 
ODONATA 
Aeshna 
Enallagma 
Gomphus 

SomatochJora 
HEMIPTERA 
NotonccU 
MEGALOPTERA 

Sialis 
TRICHOPTERA 

Agarodcs 

Banksiola 

Lepidostoma 

Molanna 

Nectopsyche 

Nyctiophylax 

Oecetis 

Polycentropus 

Plilostomis 

Pycnopsychc 

Tnaenodcs 
LEPIDOPTERA 

EopaiarigyTactis 
COLEOPTERA 

Ectopna 

Hydroporus 

Slenclmjs 


SITE                                     1 

TOTAL 

MEAJS 

STD 

1 

2 

3 

4 

S 

sub 

sub 

■228 

-^ — f 

51 

102 

22.8 

40 

I 

.   ::     Z 

2 

,,::'2 

:  47 

9,4 

40 

1 

2 

1 
1 

2 

46 

1 

9.2 
02 

172 
04 

169; 

7 

13 

13  ; 

i4 

215 

43_2 

7D4 

2 

2 

04 

09 

164 

I 

8 

9 

183 

36.6 

713 

2 

2 

0.4 

09 

3 

2 

g 
1 

1 

2 

17 
2 

3.4 
0.4 

2.6 
05 

2 

1 

2 
1 

04 
0.2 

08 
0.4 

1 

2 

j 

4 

08 

08 

1 

2 

3 

06 

0.9 

:::::::,-                                                              I: 

I 

02 

1 

1 

02 
1240 

106,6 

4 

10 

13 

29 

58 

5.5 

300 

17 

114 

99 

61 

591 

118.2 

108.3 

1 

1 

02 

1 

1 

02 

04 

105:: 

::     42 

240 

127 

260 

774 

154.8 

46 

16 

127 

189 

37.8 

533 

105 

36 

163 

96 

120 

520 

104  0 

45.9 

3 

3 

31 

6 
8 

1 

13 

53 
8 
4 

106 
16 
08 

12.4 
36 
13 
5.0 

12 

1 
3 

1 
II 

02 

22 

04 
3.5 

1 

5 

10 

1.7 

1 

1 

2 

04 
12 

05 

2:7 

6 

6 

1,2 

2.7 

6                                1 

7 

1.4 

2.6 

6 

1 

7 

14 
8.2 

2.6 
10,5 

I 

02 

0.4 

5 

1 

5 

1 

10 

02 
04 

2.2 
04 
0.5 

1 

5 

7 

1 

14 

02 

1.9 
04 

6 

7 

1 
7 

1 

13 
1 
1 

8 
1 

26 

02 
02 
16 
02 

3.2 
0.4 
04 
30 
04 

n                                                         1 

12 

24 

11 

1 

12 

24 
166 

48 
155 

10 

1 

1 
10 

02 
20 

04 
4.5 

42 

1 

13 

16 

72 

144 

17.0 

WESTWARD  LAKE  OCT  30  1989 


TAXONOMIC  NAME 


DIPTERA 

DIPTERA:  Ccratopogonidac 

Bezzia 

Das>iwlea 

PalpcKnyia 

Probezzia 
DIPTERA:  Chlronomidae 

SiibfaiiL-Tanypodiiu« 

Ablabesmyia 

CUnotanypus 

Concbapelopia 

Larsia 

Piocladius 

Zavrelimyia  * 

Subfam.-ProdUinMsinac 

Monodiamesa 

SubraDL-OrthocUdiinae 

Corynoneura 

Heterothssocladius 

Parakiefiehella 

Paramethocneinus 

Psectiocladius 

Synortbocladius 

Thienemanni  ella 

Xylolopus 

Zalutschia 

Subfam.-Chin>noniinae 

Tribe-Chirononiini 

ChiroDomus 

Cladopelma 

Cryptochirooorous 

Dicrotcndipes 

Glyptotendipes 

Lauterbomiella 

Microtendipes 

Nilotbauma 

Paratcndipes 

PhaenopsectiB 

Potypedilum 

Pseudochirononius 

StenochironoTDUS 

Stictochironomus 

Tribclos 

Tribe-TanyUninI 

Cladotanytarsus 

Paralanytarsus 

Stempellina 

SlempellmeUa 

Tanytarsus/Mjcropscctra 
GASTROPODA 

Amnicola 

Fcrrissia 
BIVALVIA 

Pisidium 


SITE 

TOTAL 

MEAN 

STD 

I 

2 

3 

4 

5 

sub 

sub 

iS87 

125 

1471 

237 

308 

372« 

745  6 

719J 

396 

4 

6 

6 

9 

421 

84,2 

1743 

82 

1 

5 

5 

93 

18  6 

31.8 

298 

1 
1 

5 

6 

310 

1 

6Z0 
02 

118.0 
0.4 

16 

2 

1 

6 

3 

28 

5.6 

61 

J 191 

121 

1465 

231 

299 

3307 

661.4 

619  5 

24 

2S 

104 

18 

18 

191 

38,3 

36.8 

12 

12 

1 

15 

6 

12 

1 

57 
1 
1 

114 
02 
02 

2.9 
0.4 
0.4 

3 

3 

06 

1.3 

i: 

15 

89 

8 
1 

5 

129 

1 

25.7 
02 

35.5 
0,4 

2 

2 

4 

O.t 

1.1 

2 

2 

4 

0  8 

11 

48 

12 

29 

24 

113 

223 

180 

1 

3 

1 

5 

1,0 

1.2 

1 

18 

2 

21 

4.2 

6.9 

24 

9 

4 
1 

2 

39 

1 

7.8 

02 

8.6 
0.4 

1 

1 

1 

6 

8 

1 

1.6 

0.2 

22 
04 

12 

1 

12 

1 

2.4 
0.2 

5.3 
0.4 

12 

13 

25 

5.0 

6.8 

!n9 

81 

1362 

182 

255 

2999 

599:8 

5943 

417 

49 

814 

101 

183 

1564 

312^ 

313,6 

8 

1 

9 

18 

3,5 

4 

4 

0.8 

1.8 

12 

2 

2 

16 

3.2 

5.0 

12 

1 

4S8 

36 

46 

583 

116.6 

186.4 

15 

1 

16 

1 

32 
02 

6.5 
04 

4S 

1 

252 

5 

22 

327 

65.4 

105.7 

1 

4 

5 

10 

1.5 

19 

23 

42 

8.4 

11.6 

15 

4 

19 

3.8 

5.8 

2 

15 

2 

3 

22 

4.4 

5.4 

36 

30 

1 

106 

172 
1 

344 
02 

38.8 
0.4 

310 

13 

•; 

328 

655 

136.6 

4 

16 

20 

40 

6.9 

703 

32 

548 

81 

72 

1435 

287.0 

3140! 

238 

1 

1(M 

37 

51 

431 

86  2 

926 

286 

5 

7 

7 

305 

610 

1257 

24 

24 

4  8 

106 

1 

5 

6 

12 

2.2 

155 

25 

444 

32 

14 

670 

134  0 

163.2 

9 

1 

6 

16 

:   :::32 

^::\:::::::4:i] 

9 

1 

10 

2.0 

3.9 

1 

5 

6 

1.2 

2.2 

460 

i 

56 

20 

29 

566 

113,2 

::.;::  ::r:::,:I,9*.9: 

460 

1 

56 

20 

29 

566 

1132 

174,3 

YOUNG  LAKE  NOV  6  1989 


TAXONOMIC  NAME 


TURBELLARU 

Ougcsia 
NEMATODA 

Anatoncfaus 
Mernuth]dae 
OUGOCHAETA 

EndiytTBcidae 

Lumbnculus 

Lumbnculidae 

Tubifiadae  +  hairs 

Tubifiadae  -  hairs 
HIRUDINEA 

ErpobdeUa 

Helobdella 
AMPHIPODA 

CiBngonyx 

HyaleUa 
DECAPODA 

Orconcctes 
HYDRACARINA 

AiTCDurus 
EPHEMEROPTERA 

Caenis 

Ephemera 

Eurylophella 

Hexagenia 

Lq}tophiebta 

Siphloplecton 

Stenacron 

Stenoncma 
ODONATA 

Dromogomphus 

Enall^noa 

Tetr^onuria 

Isdmura 

Nasiaeschna 
MEGALOPTERA 

SiaJts 
TRICHOPTERA 

Agarodes 

Lcpidostoma 

Lqjtocendac 

Molaima 

Mystacides 

Nectopsycbe 

Oecctis 

Oxyethira 

Phylocenlropus 

PofyccntTopus 

Pycnopsyche 

Tnacnodcs 
LEPEDOPTERA 

Eoparargyractis 
COLEOPTERA 

Bctosus 

Ehncutus 

E>ubiraphia 

Ectopna 

Haliplus 

Macronychus 

Scutes 

Slcnelnus 


SITE 

TOTAL 

MEAN 

STD 

1                 2                3                 4                 S 

sub                               lub            sub 

6                              11 

17 

X4 

5.0 

6                               11 

17 

34 

50 

1                                6                12 

10 

20 

zi 

5                I                1 
1                                 1                                 1 

7 
3 

1.4 
06 

2.1 
05 

6              to              34             42              53 

145 

290 

20.4 

2               4               4                2              16 

1                6                8                1               10 

2                                 1 

1  18              35              26 

2  2               4 

28 
26 

3 
80 

8 

56 
5.2 
0.6 
16  0 
1.6 

59 
41 
09 
15  4 
1.7 

1                2                                                 1 

4 

OS 

O.S 

2                                                  1 

3 
1 

0.6 

0.2 

09 
0.4 

505            594            «82            833            620 

3434 

686.S 

162.5 

7              12              18                I                2 
498            582            864            832            618 

40 
3394 

8.0 
6788 

7.1 
1609 

i 

J: 

Oi 

:     0.4 

1 

1 

0.2 

0.4 

1 

J 

0.2 

0.4 

1 

1 

02 

04 

89              17             34  :           37             93 

270 

54ja 

34.7 

34                1                                 7              27 
8                                                                  4 

11                                 1                2              11 
1 

32              15              24              23              45 
5 

1  1 

2  13                5                6 

69 
12 
25 

139 

5 
2 
17 

13.8 
2.4 
5.0 
0.2 

27.8 
1.0 
04 
3.4 

157 
3.6 
4.9 
0.4 

11.3 
2.2 
05 
2.1 

50              36               3  ;           66             45 

200 

40.0 

23.4 

1  1 

37              32                3              53              38 

2  1                                                  7 
10                1                                 9 

4 

1 

163 
10 

20 
4 
1 

0,4 
32.6 
2.0 
40 
0.8 
0.2 

0.5 
16.4 
2.9 
50 
1.8 
04 

3 

3 

0.6 

1.3 

3 

3 

06 

1.3 

17              34             -24             38              15 

128 

256 

102 

4               6                2                8                5 
1                                                  1 

2                                2 

114               4               2 

7               3                2                1 

1 

6                3                6              11                5 

4 
1                                       1 
4 
3              15                1                6 
1112 

25 
2 
4 

12 

13 
1 

31 
4 
2 
4 

25 
5 

50 
0.4 
0.8 
2.4 
2.6 
02 
6.2 
08 
0.4 
08 
50 
10 

2.2 
05 
1.1 
1.5 
2.7 
04 
2.6 
1.8 
05 
1.8 
6.0 
07 

114                                I 

7 

14 

1.5 

114                                      I 

7 

14 

1,5 

34              53              71              17             67 

242 

484 

22.8 

2                1                5              15                8 

2                                                                  1 
1              23               4                              27 
2 
4 
12                3                                                 4 

1 
17              20              61                2              27 

31 
3 

55 
2 
4 

19 

1 

127 

62 
06 

110 
04 
0.8 
3.8 
02 

254 

56 
09 

129 
09 
1.8 
49 
04 

219 

YOUNG  LAKE  NOV  6  1989 


TAXONOMIC  NAME 


DIPTERA 

DIPTERA:  Ceratopogon  idM 

Bezaa 

Dasybetea 

Probczzia 
DIPTERA:  Chironomidae 

SubfuiL-Tuiypodtiue 

Ablabesmyia 

Clmotanypus 

CoDchapelopia 

Djalmabatista 

Larsia 

Procladius 

Thiencmanmmyia 

Subfam.  -DbuDetinac 

Poobasua 

Subfam. -Ortboclad  i  i  rue 

Heteiotrusoc  lad]  us 

Liinn^>byes 

Psectrocladjus 

ZaJutschia 

Subranu-Chironoin  i  nae 

Tribe-Chirooomini 

Cryptodiironomus 

Dcmiayptochironomus 

Dicrotendipes 

Glyptotcndipcs 

Microtendipcs 

NUothauma 

PagastieUa 

Polypedilum 

Pseudochironom  us 

StenochiTonom  us 

Suctochironomus 

Tribclos 

ZavrelieUa 

Tribe-Tanytaniiu 

Cladotanytar^us 

Stempcllina 

Stempcllinella 

Tanytarsus/Micropsectra 
DIPTERA:  Tlpulidae 

ErioptcTB 
DIPTERA:  Mbc 

En^didae:Heinerodromja 
GASTROPODA 

Amnicola 

Campelofna 

Ferrissia 

HcUsoma 

MCDCtUS 

PfayseUa 
BIVALVU 

Pisidium 


snx 

TOTAL 

MEAN 

STD 

1 

2 

3 

4 

5 

lub 

tub 

lub 

546 

63 

550 

1198 

290 

2«7 

5293 

4250 

6 

2 

40 

21 

35 

104 

20  8 

169 

2 

1 

17 

9 

29 

58 

64 

1 

3 

4 

0  8 

13 

6 

38 

4 

23 

71 

142 

15  9 

5*) 

61 

510 

1176 

254 

2541 

5081 

421,8 

ts 

32 

2?1 

306 

150 

«67 

1733 

121.5 

2 

5 

36 

8 

51 

10.2 

132 

5 

24 

29 

5.7 

10.2 

18 

15 

20 

25 

78 

15.6 

9.5 

15 

48 

63 

1Z7 

20.8 

11 

10 

51 

94 

43 

209 

41.8 

34.6 

59 

5 

194 

153 

19 

430 

86.0 

83.4 

7 

7 

1.4 

3.1 

1 

i 

0.2 

0.4 

1 

1 

02 

04 

6 

2 

77 

7! 

30 

185 

370 

35.1 

1 

26 

11 

37 

1 

74 
0.2 

10.2 
0.4 

6 

I 

51 

19 

77 

154 

190 

71 

71 

141 

316 

445 

27 

143 

800 

73 

1488 

297.6 

324.6 

249 

23 

92 

118 

40 

522 

1044 

896 

1 

36 

12 

53 
2 

10.5 
0.4 

14.9 
0.5 

6 

10 

24 

49 

98 

79 

6 

2 

47 

56 

11.2 

18.0 

2 

12 

17 

3.4 

49 

12 

5 

17 

34 

5.2 

12 

1 

5 

12 

30 

60 

5.7 

24 

9 

10 

11 

54 

10.8 

77 

214 

11 

15 

12 

15 

267 

534 

80.3 

3 

3 

0.6 

1.3 

2 

20 

27 

1 
1 

5.5 
0.2 

0  2 

8.6 
0.4 

0,4 

196 

4 

51 

682 

35 

966 

1932 

283.1 

190 

3 

15 

5 

517 

13 

739 

1 
5 

147  8 
0.2 
1.0 

220.8 
0.4 
23 

6 

1 

31 

165 

19 

221 

44.2 

683 

i 

i 

0.2 

0.4 

1 

1 

0,2 

04 

1 

! 

0.2 

04 

1 

1 

0,2 

04 

25 

25 

12 

62 

32 

156 

31.2 

18.7 

24 

22 

9 

1 
1 

56 

20 

1 
3 

131 

2 

3 

26.2 
0.2 
0.4 
0.6 

17.6 
0.4 
OS 
1.3 

1 

3 

1 

2 

8 

15 

3.0 

29 

4 

4 

08 

18 

3-: 

5 

:,   ,6 

18 

24 

56 

112 

93 

3 

5 

6 

18 

24 

56 

11.2 

83 

APPENDIX  6 

FALL  1989  BENTHOS  SUMMARY  BY  TAXONOMIC  ORDER 

OR  SUB-FAMILY 


BLUE  CHALK  LAKE  NOV  25  1989 
NUMBER  OF  GENERA 


NUMBER  OF  INDIVTOUALS 


TAXONOMIC  NAME 

SFTE 

TOTAL 

1 

2 

3 

4 

S 

TURBELLARIA 

1 

t 

NEMATODA 

2 

2 

2 

■L::2 

OUGOCHAETA 

4 

4 

3 

1 

3 

;;;:;:;;.;;;:« 

HIRUDINEA 

1 

:  -:  :* 

AMPHIPODA 

1 

1 

1 

1 

2 

;:■;:  ;  !  * 

EPHEMEROPTERA 

5 

5 

5 

5 

4 

;:Mr;H:;' 

ODONATA 

3 

2 

7 

3 

2 

;^;:;;^ ::;« 

PLECOPTERA 

1 

:;;:;;:;:::t 

HEMIPTERA 

I 

;;;:;;;:;;;;it; 

TRICHOPTERA 

6 

2 

6 

4 

7 

;:M^^^i;»0; 

COLEOPTERA 

3 

3 

3 

2 

1 

;■:::;:  :;^5; 

DBPTERA  TOTAL 

28 

29 

23 

22 

24 

46 

DIPTERA:  CentopogonidM 

3 

J 

2 

1 

4 

DIPTERA:Chironoinidae 

::;:-. 2'*^::: 

26 

::  ::-21... 

:22 

23 

35 

Subr>m.-Tanypodiiue 

7 

7 

7 

6 

6 

8 

SubranL-OrthocUdUlUK 

4 

6 

3 

4 

3 

7 

Subfam.-Chironoininae 

13 

13 

11 

12 

14 

20 

Tribe-Chironomini 

8 

10 

8 

10 

10 

]£ 

Tribe-Tanytanini 

5 

3 

3 

2 

4 

5 

DIPTERA:  Misc. 

t 

1 

1 

GASTROPODA 

1 

1 

1 

2 

BIVALVIA 

1 

1 

2 

1 

1 

2 

1  TOTAL  GENERA 

56 

49 

53 

41 

45 

S8 

TAXONOMIC  NAME 

SFTE 

TOTAL 

1 

2 

3 

4 

S 

TURBELLARIA 

7 

7 

NEMATODA 

10 

3 

6 

19 

OUGOCHAETA 

70 

21 

11 

3 

8 

U3 

HIRtlDlNEA 

2 

2 

AMPHIPODA 

185 

194 

222 

132 

181 

914 

EPHEMEROPTERA 

88 

26 

87 

68 

29 

298 

ODONATA 

12 

3 

17 

6 

9 

47 

PLECOPTERA 

1 

I 

HEMIPTERA 

1 

1 

TRICHOPTERA 

12 

5 

13 

22 

12 

64 

COLEOPTERA 

65 

10 

28 

2 

4 

169 

DIPTERA  TOTAL 

382 

248 

166 

112 

279 

1187 

DIPTERA:  Ccratopogonidac 

39 

8 

4 

2 

S3 

DIPTERA:ChirDnomidae 

341 

24» 

ifi2 

112 

T76 

1131 

SubranL-Tanypodinae 

210 

138 

89 

36 

161 

634 

Subfain.43rthocUdiinae 

17 

13 

7 

13 

17 

67 

Subfain.-Chironotniiiae 

114 

89 

66 

63 

98 

430 

Tribe-Chironomini 

21 

76 

24 

34 

43 

198 

Tribe-Tanytanini 

93 

13 

42 

29 

55 

232 

DtPTERA:Misc. 

2 

1 

3 

GASTROPODA 

1 

1 

1 

3 

BIVALVIA 

12 

2 

3 

2 

1 

20 

1  TOTAL  INDIVIDUALS 

845 

512 

554 

350 

524 

2785 

CLEAR  LAKE  NOV  8  1989 


SITE 

TOTAL 

TAXONOMIC  NAME 

1 

2 

3 

4 

5 

sub 

sub 

sub 

sub 

NEMATODA 

1 

1 

1 

1 

OUGOCHAETA 

2 

3 

2 

2 

HIRUDINEA 

1 

AMPHIPODA 

2 

2 

2 

2 

2 

EPHEMEROPTERA 

4 

5 

3 

4 

4 

ODONATA 

2 

4 

4 

5 

6 

12 

MEGALOPTERA 

1 

1 

1 

TRICHOPTERA 

7 

9 

10 

8 

7 

14 

LEPIDOPTERA 

1 

COLEOPTERA 

2 

1 

1 

DIPTERA  TOTAL 

21 

17 

18 

14 

12 

31 

DIPTERA:  Ceratopogonidae 

2 

2 

2 

1 

I 

OIPTERA:Chirt>namida< 

17 

15 

IS 

13 

11 

26 

Subram.-Tanypodiiiac 

2 

4 

4 

2 

1 

SubranL-Prodiamainac 

1 

Subfain.-Ortiiocladiinae 

6 

2 

1 

Subfain.-Chironofninae 

9 

10 

9 

10 

10 

15 

Tribe-Chironomini 

6 

9 

9 

9 

s 

12 

Tribe-Tanytanini 

3 

1 

1 

2 

DIPTERA:  Tipuiidae 

1 

DIPTERA:  Milt 

1 

1 

GASTROPODA 

1 

1 

2 

BIVALVU 

1 

1 

1 

1 

1  TOTAL  GENERA 

42 

44 

45 

39 

34 

78 

SITE 

TOTAL 

TAXONOMIC  NAME 

1 

2 

3 

4 

S 

sub 

sub 

sub 

sub 

NEMATODA 

1 

1 

1 

1 

4 

OUGOCHAETA 

8 

38 

6 

17 

69 

HIRUDINEA 

: 

2 

AMPHIPODA 

74 

814 

498 

920 

ISO 

2486 

EPHEMEROPTERA 

207 

111 

24 

213 

29 

584 

ODONATA 

4 

7 

38 

20 

16 

85 

MEGALOPTERA 

0 

3 

3 

0 

13 

19 

TRICHOPTERA 

32 

97 

82 

42 

22 

275 

LEPIDOPTERA 

15 

15 

COLEOPTERA 

6 

1 

12 

19 

DIPTERA  TOTAL 

518 

201 

408 

45 

283 

1455 

DIPTERA:  CenlopoRonldac 

37 

8 

31 

9 

9 

94 

DIPTERA:  Chironomidae 

479 

193 

376 

36 

274 

1358 

Subfam.-Tanypodinae 

29 

29 

117 

4 

3 

181 

Subfam.-Prodiamesinac 

6 

6 

Subfam.  -Orthocladiinae 

134 

8 

1 

143 

Subfam.  -Chironominac 

316 

158 

252 

31 

271 

1029 

Tribe-Chironomini 

288 

156 

252 

29 

99 

823 

Tribe-Tanytanini 

29 

2 

2 

173 

205 

DIPTERA:  Tipuiidae 

1 

1 

DIPTERA:  Misc. 

1 

1 

2 

GASTROPODA 

1 

1 

10 

12 

BIVALVU 

22 

4 

4 

3 

33 

1  TOTAL  INDIVIDDALS 

873 

1274 

1092 

1272 

547 

5058 

CRADLE  LAKE  NOV  7  1989 
NUMBER  OF  GENERA 


TAXONOMIC  NAME 

srre 

TOTAL 

I 

2 

3 

4 

5 

NEMATODA 

1 

OUGOCMAETA 

I 

I 

2 

HmUDESEA 

1 

2 

1 

AMPHIPODA 

1 

2 

2 

2 

2 

EPHEMEROFreRA 

2 

1 

I 

2 

4 

ODONATA 

1 

3 

2 

5 

HEMIPTERA 

1 

3 

I 

2 

2 

MEGALOPTERA 

1 

TRICHOPTERA 

3 

6 

2 

4 

4 

COLEOPTERA 

! 

1 

1 

DIPTERA  TOTAL 

11 

13 

14 

11 

16 

26 

DIPTERA.  CentopogonidM 

2 

2 

2 

I 

2 

DIPTERA:  Chironomidae 

9 

10 

J2 

10 

14 

21 

Subfam.-Tanypodinae 

2 

2 

2 

2 

4 

I 

1 

1 

3 

Subfain.-ChironomiDa« 

6 

7 

9 

8 

7 

14 

Tribe-Chironomini 

5 

5 

7 

7 

5 

11 

Tribt-TinyUrjini 

1 

2 

2 

1 

2 

DIPTERA:  ChaoboridM 

I 

BIVALVU 

1 

1 

1 

1 

1  TOTAL  GE^fERA 

20 

31 

24 

25 

40 

61 

NUMBER  OF  INDIVIDUALS 


TAXONOMIC  NAME 

NEMATODA 

OUGOCHAETA 

HIRLDINEA 

AMPHIPODA 

EPHEMEROPTERA 

ODONATA 

HEMIPTERA 

MEGALOPTERA 

TRICHOPTERA 

COLEOPTERA 

DIPTERA  TOTAL 

DIPTERA:  Ceratopogonidae 

DIPTERA:  Chironomidae 
Subfam.-Tanypodinae 
Subfain.-OrthocUdiinac 
$ubfain.-Chirononiinae 
Tribe-Chironomini 
Tribe- Tanytanini 

DIPTERA:  Chaoboridae 

BIVALVU 


TOTAL  INDIVIDUALS 


O lOS iSO 


CROSSON  LAKE  OCT  26  1989 


SITE 

TOTAL 

TAXONOMIC  NAME 

1 

2 

3 

4 

5 

sub 

sub 

sub 

sub 

sub 

TURBELLARU 

1 

1 

1 

1 

NEMATODA 

2 

1 

2 

2 

3 

OUGOCHAETA 

3 

6 

7 

3 

2 

9 

HIRUDINEA 

1 

1 

2 

AMPHIPODA 

2 

1 

1 

2 

2 

2 

HYDRACARINA 

2 

2 

3 

2 

S 

COLLEMBOLA 

1 

I 

1 

EPHEMEROPTERA 

6 

5 

5 

5 

3 

6 

ODONATA 

4 

6 

6 

4 

5 

8 

HEMIPTERA 

1 

1 

MEGALOPTERA 

1 

1 

1 

TRICHOPTERA 

7 

6 

11 

7 

2 

14 

COLEOPTERA 

3 

4 

4 

3 

2 

S 

DIPTERA  TOTAL 

21 

20 

24 

20 

16 

35 

DIPTERA;  Ceratopogonidae 

2 

Z 

3 

I 

1 

3 

DIPTERA:Chironomidae 

19 

18 

i» 

19 

IS 

30 

Subfam.-Tanypodiaae 

6 

5 

3 

5 

4 

7 

Subfam.-Oi1hocladunae 

4 

3 

4 

3 

3 

5 

SubfanL-Chironominae 

9 

10 

12 

11 

8 

18 

Tribe-Chironomini 

6 

5 

9 

9 

5 

U 

Tribe- Tanytar^ini 

3 

5 

3 

2 

3 

5 

DIPTERA:  Tabanidae 

1 

1 

DIPTERA:  Tipulidae 

t 

1 

GASTROPODA 

2 

3 

1 

3 

1 

3 

BIVALVU 

1 

1 

1 

1 

1 

1 

1  TOTAL  GENERA 

53 

56 

66 

57 

37 

97 

TAXONOMIC  NAME 

TURBELLARU 

NEMATODA 

OUGOCHAETA 

HmUDCVEA 

AMPHIPODA 

HYDRACARINA 

COLLEMBOLA 

EPHEMEROPTERA 

ODONATA 

HEMIPTERA 

MEGALOPTERA 

TRICHOPTERA 

COLEOPTERA 

DIPTERA  TOTAL 

DIPTERA:  Ceratopogonidae 

DIPTERA:  Chironomidae 
Subfam-'Tanypodinae 
SubfanL-Orthocladiinae 
Subfam.-Cbironominae 
Tribe-Chironomini 
Tribe-Tanytarsini 

DIPTERA:  Tabanidae 

DIPTERA:  Tipuiidae 

GASTROPODA 

BIVALVTA 

I  TOTAL  INDIVIDUALS 


2 
120 


594  7 

563 

706 

365 

856 

« 

12 

18 

$ 

H 

S8S.7 

SS«S 

686 

36« 

839.6 

1348 

198 

175 

137 

336 

158  1 

88 

175 

61 

126 

2928 

264 

336 

162 

378 

1114 

88 

147 

126 

193 

1814 

176 

189 

36 

185 

1 143   1170   1165    772   1174 


DELANO  LAKE  NOV  8  1989 
NUMBER  OF  GENERA 


NUMBER  OF  INDIVIDUALS 


TAXONOMIC  NAME 

SITE 

TOTAL 

I 

2 

3 
lub 

4 
>ub 

S 

NEMATODA 

OUGOCHAETA 

HIRUDINEA 

AMPHIPODA 

HYDRACARESA 

EPHEMEROKIEKA 

1 

2 

5 

1 
2 

2 

5 

1 
2 
2 
2 
2 
4 

2 

3 

1 
5 

1 
3 

3 
1 

5 

ODONATA 

5 

7 

4 

8 

5 

1« 

HEMIFTERA 

7 
2 

3 
4 

6 
3 

1 
10 
4 

3 
1 

1 

TRICHOPTERA 
COLEOKIERA 

12 
8 

DIPTERA  TOTAL 

28 

20 

18 

16 

18 

41 

DIPTERA:  Centopogooidae 
DIPTERA:  Chironomidac 
Subrann.-Tanypodiiue 
SubfanL-OrtbocUdiinae 
SubfanL-Chironominae 

1 
26 

6 
5 
15 

20 

6 
3 
11 

3 

L3 

5 

1 
7 

1 

15 

5 
2 
8 

i 

17 

4 
3 
10 

3 

36 
8 
« 

2» 

Tribe-Chironomini 
Tribe-TanyUnini 
DIPTERA:  Tabanidae 

3 
1 

8 

3 

5 
1 

6 

8 

17 
3 
I 

DIPTERA:  TIpulidac 
GASTROPODA 

2 

1 

1 

3 

2  ^ 

1 

1 
3 

BIVALVIA 

1 

1 

1 

1 

i 

1  TOTAL  GE^fERA 

53 

46 

49 

47 

36 

95 

TAXONONDC  NAME 

STTE 

TOTAL 

1 

2 

3 
tub 

4 
sub 

5 

NEMATODA 

1 

2 

3 

OUGOCHAETA 

16 

31 

47 

HIRUDINEA 

1 

17 

]8 

AMPHIPODA 

311 

196 

18 

29 

151 

70S 

HYDRACARINA 

3 

1 

4 

EPHEMEROPTERA 

159 

142 

131 

302 

124 

858 

ODONATA 

27 

33 

13 

36 

20 

129 

HEMIPTERA 

1 

2 

3 

TRICHOPTERA 

14 

22 

62 

29 

5 

132 

COLEOPTERA 

34 

17 

3 

118 

3 

175 

DIPTERA  TOTAL 

298 

157 

1203 

688 

104 

2450 

DIPTERA:  Ccratopogonidae 

1! 

1»7 

21 

z 

141 

DIPTERA:  Chironomidac 

2S6 

IS7 

1«92 

667 

102 

2304 

Subrim.-Tanypodinae 

114 

43 

303 

166 

22 

647 

Subfain.-OrthocUdiinae 

13 

19 

65 

19 

3 

119 

Subfain.-ChironomiDae 

159 

95 

724 

483 

77 

1538 

Trib«-Cbironomini 

114 

52 

573 

295 

30 

1064 

Tribe-Tanytarsini 

45 

t 

43 

151 

1 

188 

47 

474 
2 

DIPTERA:  Tlpulida« 

3 

3 

GASTROPODA 

22 

18 

96 

28 

20 

184 

BIVALVTA 

11 

10 

12 

16 

49 

1  TOTAL  INDIVIDUALS 

877 

612 

1592 

1248 

428 

47566 

HAMER  LAKE  NOV  1  1989 


TAXONOMIC  NAME 

SITE 

TOTAL 

1 

2 

3 

4 

5 

NEMATODA 

1 

J 

OUGOCHAETA 

2 

2 

1 

1 

2 

HIRUDINEA 

1 

1 

AMPHIPODA 

2 

2 

2 

2 

2 

3 

HYDRACARINA 

1 

3 

1 

3 

2 

5 

EPHEMEROPTERA 

3 

4 

3 

3 

3 

4 

ODONATA 

10 

11 

11 

9 

9 

14 

HEMIPTERA 

I 

2 

2 

MEGALOPTERA 

1 

1 

1 

NEUROPTERA 

1 

I 

TRICHOPTERA 

9 

6 

10 

8 

9 

n 

LEPIDOPTERA 

1 

1 

COLEOPTERA 

1 

1 

3 

1 

i 

DIPTERA  TOTAL 

•    28 

26 

22 

23 

28 

38 

DIPTERA:  CeraUpogonidac 

5 

2 

2 

3 

4 

5 

DIPTERA:  Chironomidac 

22 

24 

20 

20 

24 

32 

SubfanrL-Tanypodinae 

5 

6 

4 

5 

6 

6 

SubfaiiL-Diaincsinac 

1 

1 

1 

1 

Subram.-Orthocladiinae 

2 

2 

3 

2 

1 

5 

14 

16 

12 

13 

16 

26 

n 

13 

11 

10 

13 

17 

Tribt-Tanytarslni 

3 

3 

1 

3 

3 

3 

DIPTERA:  Tabanidac 

1 

1 

GASTROPODA 

2 

2 

1 

J 

BIVALVTA 

1 

1 

1 

1 

1 

1 

1  TOTAL  GENERA 

60 

63 

51 

55 

57 

91 

TAXONOMIC  NAME 

SITE 

TOTAL 

1 

2 

3 

4 

S 

NEMATODA 

1 

1 

OUGOCHAETA 

3 

4 

3 

3 

13 

HIRUDINEA 

1 

1 

AMPHIPODA 

234 

388 

94 

679 

136 

ISM 

HYDRACARINA 

2 

3 

1 

6 

4 

J6 

EPHEMEROPTERA 

116 

229 

872 

264 

71 

1552 

ODONATA 

70 

70 

101 

116 

32 

389 

HEMffTERA 

1 

21 

22 

MEGALOPTERA 

4 

11 

15 

NEUROPTERA 

1 

1 

TRICHOPTERA 

65 

66 

141 

55 

93 

420 

LEPIDOPTERA 

1 

I 

COLEOPTERA 

1 

5 

9 

2 

17 

DIPTERA  TOTAL 

479 

485 

294 

285 

605 

2148 

DIPTERA:  Ccratopogonidae 

154 

156 

27 

73 

£2 

472 

DIPTERA:Chironaniidac 

323 

329 

267 

212 

543 

lfi74 

Subram.-Tanypodinae 

117 

123 

43 

133 

96 

$12 

Suram.-Diamcsinac 

1 

2 

2 

5 

Subfam.  -Orthociadiinae 

6 

9 

48 

30 

83 

176 

Subram.-Chironominac 

200 

197 

176 

49 

364 

986 

Tribe -Chironomlnl 

191 

177 

175 

44 

332 

919 

THbc-Tanytamni 

9 

20 

1 

5 

32 

en 

DIPTERA:  Tabanidac 

2 

1 

GASTROPODA 

3 

4 

1 

8 

BFVALVU 

19 

1 

18 

11 

33 

82 

1  TOTAL  INDIVIDUALS 

996 

1270 

1524 

1447 

980 

6217 

HARP  LAKE  OCT  23  1989 
NUMBER  OF  GENERA 


NUMBER  OF  INDIVIDUALS 


TAXONONOC  NAME 

SITE 

TOTAL 

2 

3 

4 

5 

COELENTXRATA 

1 

1 

TURBELLARIA 

1 

I 

1 

1 

1 

NEMATODA 

2 

1 

3 

OUGOCHAETA 

2 

3 

4 

4 

7 

HIRUDINEA 

1 

AMPHIPODA 

I 

1 

1 

1 

J 

HVDRACARINA 

3 

1 

1 

5 

EPHEMEROPTERA 

2 

2 

4 

4 

5 

ODONATA 

2 

5 

2 

2 

t 

TRICHOPTERA 

5 

3 

5 

6 

13 

LEPIDOPTERA 

1 

COLEOPTERA 

2 

1 

1 

1 

i 

DIPTERA  TOTAL 

30 

22 

IS 

24 

28 

44 

DIPTERA:  CentopogonidK 

3 

3 

3 

3 

5 

DIPTERA:CIUn>nomi<U» 

27 

19 

U 

21 

25 

38 

SubfanL-Tanypodliuw 

5 

4 

5 

6 

7 

Subfam.-Prodiaiii«siiiM 

1 

1 

1 

1 

1 

SubruiL-Orthocladiinae 

3 

S 

4 

4 

7 

17 

10 

5 

n 

14 

13 

Tribe-Chironomini 

13 

7 

4 

$ 

i: 

19 

Tribe-TinyUnini 

3 

1 

3 

: 

5 

DIPTERA:  Tabanidx 

1 

GASTROPODA 

2 

1 

1 

2 

J 

BIVALVU 

1 

I 

1 

1 

1 

1  TOTAL  GEi>fERA 

61 

45 

37 

45 

52 

98 

HENEY  LAKE  OCT  26  1989 

TAXONOMIC  NAME 

SITE 

TOTAL 

2 

4 

5 

sub 

>ub 

sub 

sub 

TURB£LLARL\ 

1 

1 

1 

NEMATODA 

1 

OUGOCHAETA 

1 

5 

3 

7 

HIRUDINEA 

1 

3 

3 

AMPHIPODA 

1 

2 

2 

1 

HYDRACARESA 

1 

4 

EPHEMEROPTERA 

3 

3 

4 

4 

ODONATA 

3 

5 

5 

9 

TRICHOPTERA 

3 

2 

3 

« 

COLEOPTERA 

I 

1 

2 

2 

DIPTERA  TOTAL 

13 

21 

1 

21 

15 

21 
i 

1 

DIPTERA:  Centopogonidac 

I 

12 

20 

19 

14 

20 

2» 

SubfanL-Tanypodiiuc 

4 

3 

5 

« 

SubfanL-Orthoctadiinac 

2 

2 

3 

4 

$ubfain.-Chirononiinae 

14 

12 

9 

12 

1« 

Tribc-Chironomini 

10 

10 

7 

9 

14 

Tribe-Tanytanini 

4 

2 

3 

4 

GASTROPODA 

1 

1 

2 

i 

BIVALVU 

1 

1 

1 

2 

2 

1  TOTAL  GENERA 

34 

37 

44 

35 

49 

77 

TAXONOMIC  NAME 

SITE 

TOTAL 

1 

2 

3 

4 

5 

COELENTERATA 

1 

TURBELLARIA 

3 

1 

11 

1 

1 

NEMATODA 

8 

4 

1 

1 

OUGOCHAETA 

8 

9 

12 

6 

7 

4 

HIRUDINEA 

1 

AMPHIPODA 

378 

180 

105 

52 

102 

81 

HYDRACARINA 

1 

3 

1 

5 

1 

EPHEMEROPTERA 

37 

3 

6 

32 

69 

14 

ODONATA 

45 

21 

34 

4 

18 

12 

TRICHOPTERA 

23 

9 

7 

8 

10 

5 

LEPIDOPTERA 

2 

COLEOPTERA 

13 

49 

2 

4 

17 

8 

DIPTERA  TOTAL 

421 

114 

108 

163 

374 

118 

DIPTERA:  Ceratopogonidac 

28 

9 

18 

23 

29 

ID 

DIPTERA:  Chironoroidac 

391 

lOS 

9* 

140 

34S 

107 

Subfam.-Tanypodinae 

42 

28 

28 

45 

87 

23 

Subfam.-PrtMiiamesinae 

1 

3 

5 

12 

8 

2^ 

Su  b  f am. -O  rthocladii  nae 

61 

9 

5 

4 

50 

12 

SubfanL-Chironominae 

287 

65 

52 

79 

200 

£& 

Tribe-Chironomini 

201 

50 

9 

48 

133 

44 

Tribe-TanyUnini 

86 

15 

43 

31 

67 

24: 

DIPTERA:Tab«nidae 

:.     2 

GASTROPODA 

137 

36 

1 

20 

37 

23 

BIVALVU 

15 

11 

24 

19 

28 

9 

1  TOTAL  INDIVIDUALS 

1089 

442 

301 

320 

669 

282 
1 

TAXONOMIC  NAME 

STTE 

1 

TOTAL 

1 

2 

3 

4 

S 

sub 

sub 

sub 

sub 

TURBELLARU 

1 

1 

NEMATODA 

2 

1 

OUGOCHAETA 

5 

1 

6 

6 

4 

2: 

HIRUDINEA 

2 

1 

4 

AMPHIPODA 

60 

22 

83 

100 

22 

2r 

HYDRACARINA 

7 

3 

K 

EPHEMEROPTERA 

60 

24 

35 

72 

118 

30< 

ODONATA 

24 

8 

42 

85 

14 

17; 

TRICHOPTERA 

3 

3 

13 

2 

6 

2: 

COLEOPTERA 

1 

1 

3 

32 

3: 

DIPTERA  TOTAL 

1076 

173 

487 

1589 

448 

3772 

DlKTERA:Ceratopogonidae 

19 

6 

16 

22 

12 

7i 

DIFTERA:Chironomi<lac 

10S7 

167 

471 

1567 

43* 

369i 

Subram.-Tanypodinae 

138 

41 

85 

361 

70 

6^ 

Subram.-Orthocladiinae 

85 

26 

155 

439 

78 

782 

Subram.-Chironominae 

835 

100 

231 

768 

288 

2221 

Tribe-Chironomini 

307 

62 

184 

596 

209 

13S; 

Tribe- Tanvtarsini 

529 

38 

47 

172 

78 

864 

GASTROPODA 

1 

10 

I 

6 

IS 

BIVALVU 

2 

3 

7 

16 

2 

:30 

1  TOTAL  INDIVIDUALS 

1241 

238 

685 

1874 

660 

469S 

PLASTIC  LAKE  OCT  24  1989 
NUMBER  OF  GENERA 


NUMBER  OF  INDIVIDUALS 


TAXONOMIC  NAME 

SITE 

TOTAL 

1 

2 

3 

4 

S 

TURBELLARU 

1 

1 

1 

NEMATODA 

1 

1 

1 

2 

OUGOCHAETA 

2 

1 

3 

1 

3 

HIRUDEVEA 

1 

1 

AMPHIPODA 

1 

1 

I 

1 

1 

! 

EPHEMEROPTERA 

1 

1 

2 

1 

2 

i 

ODONATA 

3 

3 

6 

4 

1 

7 

TRICHOPTERA 

2 

10 

5 

6 

1* 

DIPTERA  TOTAL 

25 

20 

31 

22 

20 

33 

DIPTERA:  CeratopoeonidM 

2 

2 

3 

2 

2 

3 

23 

18 

28 

2» 

18 

3» 

SubfanL-Tuiypadiiuc 

4 

3 

6 

5 

4 

i 

SubfanL-OrthocladUiuH! 

3 

4 

5 

3 

2 

5 

SubfanL-Chironominac 

16 

11 

17 

12 

12 

19 

Tribe-Chironominl 

13 

8 

14 

9 

9 

\6 

Tribe-T«nyUmni 

3 

3 

3 

3 

3 

3 

GASTROPODA 

2 

1 

1 

1 

2 

BIVALVIA 

1 

1 

I 

1 

1 

1 

1  TOTAL  GENERA 

39 

28 

56 

35 

35 

63 

TAXONOMIC  NAME 

SITE 

TOTAL 

1 

2 

3 

4 

S 

TURBELLARU 

1 

I 

2 

NEMATODA 

1 

1 

1 

3 

OUGOCHAETA 

6 

2 

12 

1 

21 

HIRUDI>fEA 

1 

1 

AMPHIPODA 

37 

8 

3 

18 

40 

106 

EPHEMEROPTERA 

13 

6 

13 

11 

6 

49 

ODONATA 

9 

6 

14 

8 

1 

38 

TRICHOPTERA 

3 

20 

5 

11 

39 

DIPTERA  TOTAL 

240 

271 

711 

134 

188 

1544 

DIPTERA;  Centapogonidae 

6 

1« 

47 

S 

11 

79 

DIPTERA:  ChironomidM 

234 

Z«l 

664 

129 

177 

1465 

SubfanL-Tanypodliue 

50 

45 

178 

41 

44 

3S« 

Subfam.-Orthocladiinae 

52 

85 

166 

31 

19 

3S3 

Subram.-Chironominae 

132 

131 

320 

57 

114 

754 

Tribc-Chironomini 

96 

108 

159 

41 

91 

495 

Tribe-Tanytarsini 

36 

23 

161 

16 

23 

2S9 

GASTROPODA 

2 

6 

1 

2 

n 

BIVALVTA 

54 

26 

85 

17 

10 

192 

1  TOTAL  INDIVIDUALS 

366 

320 

865 

194 

261 

2006 

SKIDWAY  LAKE  OCT  31  1989 

TAXONOMIC  NAME 

SITE 

TOTAL 

1             2 

3 

4 

5 

sub        sub 

sub 

sub 

sub 

NEMATODA 

1 

1 

OUGOCHAETA 

1 

2 

2 

HIRUDINEA 

1 

1 

ISOPODA 

1 

1 

1 

AMPHIPODA 

2            2 

1 

2 

J 

EPHEMEROPTERA 

3             3 

3 

3 

2 

3 

ODONATA 

6            6 

5 

5 

1 

8 

HEMIPTERA 

2 

2 

MEGALOPTERA 

1 

1 

TRICHOPTERA 

6             8 

6 

7 

4 

1« 

COLEOPTERA 

1             1 

1 

3 

DIPTERA  TOTAL 

14           16 

20 

15 

11 

26 

DIPTERA;  Ceratopogonidaf 

2            2 

1 

1 

3 

DQTERA;  ChiroDooiidac 

12          14 

18 

14 

10 

22 

$ubfain.-Tanypodiiiae 

3            3 

4 

1 

6 

Subfam.-OrtbocladUnae 

2 

I 

1 

2 

Subfam.-Chiroiwminac 

9           9 

11 

9 

8 

14 

Tribt-Chirooomlnl 

7            8 

10 

8 

6 

11 

Tribe- TanylariinI 

2            1 

1 

2 

3 

DIPTERA:Tabanidat 

1 

BIVALVIA 

1 

1 

1 

1  TOTAL  GENERA 

32           40 

39 

37 

19 

61 

TAXONOMIC  NAME 

SITE 

TOTAL 

1 

2 

3 

4 

5 

sub 

sub 

sub 

sub 

sub 

NEMATODA 

1 

i 

OUGOCHAETA 

I 

2 

3 

HIRUDINEA 

1 

I 

ISOPODA 

2 

22 

24 

AMPHIPODA 

5 

32 

19 

53 

109 

EPHEMEROPTERA 

37 

111 

142 

150 

4 

444 

ODONATA 

27 

74 

38 

39 

1 

179 

HEMIPTERA 

5 

5 

MEGALOPTERA 

2 

2 

TRICHOPTERA 

17 

56 

21 

38 

24 

156 

COLEOPTERA 

1 

1 

2 

DIPTERA  TOTAL 

534 

771 

1244 

1040 

861 

4*S1 

DIPTERA:  CenUpogonidar 

19 

&3 

97 

11 

79 

269 

DIPTERA:  Chironamidae 

515 

708 

1146 

1929 

782 

4181 

SubrajiL-Tanypodinac 

36 

78 

161 

175 

180 

630 

Subram.-Orthocladiinae 

21 

23 

41 

313 

398 

Sub  fam.  -Chironominac 

479 

609 

963 

813 

289 

31S3 

Tribe-Chironominl 

454 

404 

860 

731 

258 

2705 

Tribe-Tanvtarsini 

26 

205 

103 

82 

31 

448 

DIPTERA;  Tabanidae 

I 

I 

BIVALVU 

11 

7 

40 

58 

1  TOTAL  INDIVIDUALS 

620 

1061 

1495 

1367 

891 

5435 

WESTWARD  LAKE  OCT  30  1989 
NUMBER  OF  GENERA 


TAXONOMIC  NAME 

SITE 

TOTAL 

1 

2 

3 

4 

S 

tub 

tub 

TURBELXARIA 

I 

1 

NEMATODA 

1 

1 

1 

2 

1 

2 

OUGOCHAETA 

3 

4 

5 

4 

3 

S 

HIRUDINEA 

1 

1 

AMPHIPODA 

1 

2 

2 

2 

2 

J 

DECAPODA 

1 

1 

EPHEMEROPTERA 

1 

3 

3 

5 

3 

5 

ODONATA 

2 

1 

3 

1 

4 

HEMIPTERA 

1 

1 

MEGALOPTERA 

1 

1 

1 

TRICHOPTERA 

3 

6 

6 

1 

11 

LEPIDOPTERA 

1 

1 

1 

COLEOPTERA 

1 

2 

2 

1 

3 

DIPTERA  TOTAL 

17 

23 

13 

30 

21 

46 

DIPTERArCentopogonldM 

3 

4 

3 

I 

3 

4 

DIPTERA:  Chironomidae 

14 

19 

1« 

29 

18 

36 

Subnim.-T>nypodiiuc 

2 

3 

2 

4 

3 

6 

1 

: 

1 

3 

4 

7 

5 

9 

9 

12 

8 

17 

9 

2» 

Tribe-Chirooomini 

5 

8 

6 

13 

6 

15 

Tribe-TanyUninI 

4 

4 

2 

4 

3 

* 

GASTROPODA 

1 

1 

2 

2 

BIVALVIA 

1 

1 

1 

1 

1 

1 

1  TOTAL  GENERA 

33 

37 

38 

53 

38 

84 

NUMBER  OF  INDIVTOUALS 

TAXONOMIC  NAME 

SITE 

TOTAl 

1 

2 

3 

4 

5 

tub 

tub 

TURBELLARU 

51 

NEMATODA 

40 

1 

2 

2 

2 

OUGOCHAETA 

169 

7 

13 

13 

14 

1 

HIRUDINEA 

1 

AMPHIPODA 

300 

21 

124 

112 

63 

« 

DECAPODA 

1 

EPHEMEROPTERA 

105 

42 

240 

127 

260 

7 

ODONATA 

12 

I 

5 

1 

HEMIPTERA 

6 

MEGALOPTERA 

6 

1 

TRICHOPTERA 

8 

26 

6 

1 

LEPIDOPTERA 

n 

1 

COLEOPTERA 

42 

11 

14 

16 

DIPTERA  TOTAL 

1587 

125 

1471 

237 

308 

37 

DIPTERA;  Ccratopogonldae 

396 

4 

6 

6 

« 

4 

DIPTERAiChironoinidae 

1191 

121 

146£ 

231 

299 

33 

SubfanL-Tanypodinae 

24 

28 

104 

18 

18 

1 

SubfanL-Prodiamesinac 

2 

2 

SubfaDL-Orthocbdiinae 

48 

12 

29 

24 

1 

Subfam.-Chironoininae 

1119 

81 

1362 

182 

255 

29 

Tribc-Chironomini 

417 

49 

814 

101 

183 

IS 

Tribc-Tanytanini 

703 

32 

548 

81 

72 

14 

GASTROPODA 

9 

1 

6 

BIVALVIA 

460 

1 

56 

20 

29 

5 

1  TOTAL  INDIVIDUALS 

2794 

200 

1960 

532 

702 

61 

YOUNG  LAKE  NOV  6  1989 

SITE 

TOTAL 

TAXONOMIC  NAME 

1 
tub 

2 

3 
tub 

4 
tub 

S 

TURBELLARIA 

1 

1 

1 

NEMATODA 

1 

2 

1 

2 

2 

OUGOCHAETA 

3 

2 

4 

3 

4 

4 

HIRUDINEA 

1 

1 

1 

AMPHIPODA 

2 

2 

2 

2 

i 

DECAPODA 

1 

HYDRACARESA 

1 

1 

EPHEMEROPTERA 

7 

5 

4 

5 

» 

ODONATA 

4 

1 

3 

2 

« 

MEGALOPTERA 

1 

1 

TRICHOPTERA 

7 

9 

8 

5 

12 

LEPIDOPTERA 

I 

1 

1 

1 

COLEOPTERA 

5 

4 

2 

5 

8 

DIPTERA  TOTAL 

13 

18 

21 

16 

25 

34 

DIPTERA:  Ceratopogonidat 

1 

3 

2 

3 

i 

12 

17 

18 

J3 

21 

29 

3 

6 

4 

8 

:;  ;;;:;;;7 

SubranL-Diamesinat 

1 

'■■-■■■■  t 

SubfanL-Ortbocladiinae 

1 

2 

1 

2 

4 

SubfanL-ChlronomiDac 

8 

11 

10 

8 

12 

17 

Tribc-Chironomini 

6 

9 

7 

6 

9 

13 

Tribe-Tanytanini 

2 

2 

3 

2 

3 

4 

DIPTERA:  TIpuUdae 

1 

1 

DIPTERA:  Mlac. 

> 

1 

GASTROPODA 

2 

2 

4 

3 

4 

4 

BTVALVU 

1 

I 

1 

1 

1 

1 

1  TOTAL  GENERA 

47 

49 

57 

43 

58 

90 

SITE 

TOTAL 

TAXONOMIC  NAME 

1 
sub 

2 

3 
tub 

4 
tub 

5 

TURBELLARU 

6 

11 

NEMATODA 

1 

6 

1 

2 

OUGOCHAETA 

6 

10 

34 

42 

53 

1 

HIRUDINEA 

1 

2 

1 

AMPHIPODA 

505 

594 

882 

833 

620 

34. 

DECAPODA 

1 

HYDRACARINA 

1 

EPHEMEROPTERA 

89 

17 

34 

37 

93 

t 

ODONATA 

50 

36 

3 

66 

45 

21 

MEGALOPTERA 

3 

TRICHOPTERA 

17 

34 

24 

38 

15 

■t 

LEPIDOPTERA 

1 

1 

4 

1 

COLEOPTERA 

34 

53 

71 

17 

67 

1- 

DIPTERA  TOTAL 

546 

63 

550 

1198 

290 

16. 

DIPTERA:  Centopogonidae 

6 

2 

40 

21 

3$ 

i> 

DIPTERAjChironomidae 

540 

6! 

5!0 

1!7« 

254 

25. 

Subram.-Tanypodinae 

8$ 

32 

291 

306 

150 

t> 

SubfanL-Diameunae 

1 

SubraDL-OrUiociadiinae 

6 

2 

77 

71 

30 

11 

SubranL-Chironominae 

445 

27 

143 

800 

73 

141 

Tribe-Chironomini 

249 

23 

92 

118 

40 

5; 

Tribc-TanyUnini 

196 

4 

51 

682 

33 

9i 

DIPTERA:  Tipulidae 

1 

DIPTERA:Mijc. 

1 

GASTROPODA 

25 

25 

12 

62 

32 

t; 

BIVALVU 

3 

5 

6 

18 

24 

.' 

1  TOTAL  INDIVIDUALS 

1278 

841 

1636 

2312 

1254 

73: 

APPENDIX  7 

SPATIAL  AND  TEMPORAL  VARIANCE  COMPONENTS 

FOR  THE  MAJOR  TAXONOMIC  GROUPS  IN  EACH 


1.  Turbellaria 

2.  Nematoda 

3.  Oligochaeta 

4.  Hirudinae 

5.  Amphipoda 

6.  Ephemeroptera 

7.  Odonata 

8.  Hemiptera 

9.  Megaloptera 

10.  Trichoptera 

11.  Lepidoptera 

12.  Coleoptera 

13.  Diptera:  Total 

14.  Diptera:  Ceratopogonidae 

15.  :  Chironomidae 

16.  :  Subfam.  Tanypodinae 

17.  :  Subfam.  Orthocladiinae 

18.  :  Subfam.   Chironominae 

19.  :  Tribe  -  Chironomini 

20.  :  Tribe  -  Tanytarsini 

21.  Diptera:  Tabanidae 

22.  Diptera:  Tipulidae 

23.  Gastropoda 

24.  Bivalvia 
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